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PREFACE  TO  FIRST  EDITION. 


The  question  of  sanitation  is  one  wliicli  is  now  attracting  the 
serious  attention  of  the  general  public.  ,  People  are  beginning, 
to  enquire  for  themselves  into  matters  which,  hitherto,  they 
have  closed  their  eyes  to.  The  necessity  for  no  longer  allowing 
grave  sanitary  defects  to  exist  in  our  houses  and  their  sur- 
roundings is  now  generally  acknowledged,  and  this  has  led  to 
a  demand  that  plumbers  shall  possess  a  sound  knowledge  of 
their  work.  The  action  of  the  Sanitary  Institute  in  encourag- 
ing a  desire  on  the  part  of  Inspectors  of  Nuisances,  or  as  I 
generally  designate  them  in  this  book,  Sanitary  Inspectors, 
to  acquire  a  practical  and  scientific  knowledge  of  their  duties, 
supported  in  many  instances  by  Sanitary  Authorities,  who  make 
it  a  condition  that  such  Officers  shall  hold  a  certificate  of  quali- 
fication, has  greatly  helped  on  the  cause  of  Sanitation. 

In  the  autumn  of  1890  I  delivered  a  course  of  lectures  on 
Sanitation,  in  Stafi^ord,  under  the  auspices  of  the  County 
Council.  The  course  was  principally  intended  for  Sanitary 
Inspectors  in  the  county,  but  others,  including  Members  of 
Local  Authorities,  builders,  plumbers,  .f^^^^^ 
general  public  interested  in  the  subject,  availed  themselves  of 

the  invitation  to  attend.  „  ,     o  -x 

TWs  lecture  scheme  attracted  the  attention  of  the  Sanitary 
Institute   who.  the  following  year,  in  conjunction  with  the 
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Stafford,  the  lecturers  being  well-kno-wn  specialists.  At  the 
termination  of  this  course,  an  op(-n  examination  was  held  at 
Stafford  by  the  Sanitary  Institute,  for  which,  in  addition  to 
•candidates  from  other  parts  of  England  and  Scotland,  twenty- 
five  Staffordshire  Inspectors  entered ;  of  these,  twenty-three 
■satisfied  the  examiners,  and  obtained  the  certificate  of  the 
Institute, — by  far  the  largest  percentage  of  passes  that  had 
been  recorded  since  the  institution  of  the  Examination  about 
"ten  years  ago. 

Hitherto,  such  Lectures  have  been  delivered  in  London  only, 
but,  recently,  the  example  set  by  Staffordshire  has  been  followed 
in  other  counties  and  towns,  for  example,  Derbyshire,  the 
West  Riding  of  Yorkshire,  Cardiff,  and  Newcastle-on-Tyne,  and 
it  is  likely  that  the  movement  will  extend  still  further. 

On  the  termination  of  the  first  Course  of  Lectures,  I  was 
requested  by  those  who  attended  the  Class  to  publish  them, 
but  this  I  could  not  do,  as  they  had  been  delivered  from  notes 
■only.  It  occurred  to  me,  however,  that  a  Hand-Book  on 
Practical  Sanitation,  arranged  specially  for  Sanitary  Inspectors 
jind  others  engaged  in  the  work,  although  written  in  a  form 
which  would  be  useful  to  the  general  reader,  and,  possibly,  to 
Students  of  Technical  Instruction  Classes,  would  fill  what 
would  appear  to  be  a  vacant  corner  in  the  literature  of  the 
■Bubject. 

With  this  object  I  have  compiled  these  pages,  which  include 
•descriptions  of  insanitary  as  well  as  sanitary  work  and  ap- 
■pliances,  illustrated  by  numerous  diagrams. 

As  the  end  for  which  sanitary  appliances  are  designed  may 
be  entirely  defeated  through  the  ignorance  or  culpability  of 
the  workmen  employed  in  fixing  them,  attention  has  been 
paid  to  the  details  of  plumbing  and  drainage  work, — sufficient, 
•it  is  hoped,  to  enable  Sanitary  Inspectors  to  recognise  faulty 
^ork,  and  appreciate  the  dangers  that  may  arise  from  it. 

The  subjects  of  Sanitary  Law,  Model  Bye-laws,  and  other 
'matters  which  are  not  of  such  general  interest,  are  introduced 
m  the  form  of  an  Appendix,  which  has  been  carefully  compiled 
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by  Dr.  Herbert  Manley,  Medical  Officer  of  Health  for  the- 
County  Borough  of  West  Bromwich,  with  a  view  more 
especially  to  meeting  the  wants  of  the  Sanitary  Inspector. 
This  Appendix  also  deals  with  the  duties  of  Sanitary  Inspector* 
and  their  relations  to  the  Sanitary  Authority  and  the  general 
public. 

G.  R. 

Staword,  June,  1892. 
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CHAPTER  1. 


INTRODUCTORY. 


Before  discussing  the  details  of  sanitary  -work,  time  will  not  be 
wasted  if  we  take  a  brief  glance  at  the  past  history  of  sanitary 
science  or  Hygiene. 

According  to  the  late  Prof.  Parkes,  hygiene  is  a  science  which 
aims  at  rendering  growth  more  perfect,  decay  less  rapid,  life 
more  vigorous,  and  death  more  remote.  Our  conditions  of  life 
are  unnatural.  Commerce  brings  us  together  into  densely  popu- 
lated areas,  too  small  to  admit  of  cleanly  surroundings;  by 
reason  of  this,  we  breathe  unwholesome  air,  and  drink  'con- 
taminated water;  our  food,  either  from  our  poverty  or  over 
indulgence,  is  not  fitted  for  our  requirements ;  vice  and  drink 
play  their  parts  in  the  production  of  disease;  and  all  these 
combined  have  resulted  in  the  transmission  of  enfeebled  con- 
stitutions less  able  to  withstand  the  hardships  to  which  thev 
are  exposed. 

To  correct  the  defects  of  our  surroundings  and  habits  is  the 
aim  of  hygiene,  and  although  it  may  not  be  possible,  owin-  to 
the  necessities  of  the  times  in  which  we  live,  to  arrive  at  an 
Ideal  state  of  existence,  much  may  be  done,  as  indeed  much  has 

hererb-fv    'vTYi'''  <^he  influence  of 

heredity,  which,  through  our  own  faults,  has  hitherto  told  in  a 

?htsratfThtr^r"  ^''y 

sciIntistrwf''''^°'°?/'P'^^''^^y'  attention  of  eminent 
branches     oll'l  "^'Tl^  ^5^^^^  of  hygiene  in  its  various 

manches.     Our  knowledge  regarding  the  nature  of  contagion, 
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for  example,  lias  thus  advanced  by  leaps  and  bounds,  and  this 
has  led  to  greater  precision  in  the  measures  adopted  to  combat 
it  Where  formerly  we  were  groping  in  the  dark  and  guessing 
at  conclusions,  we  are  now  able  to  work  on  more  or  less  dehnite 
lines.  Again,  improved  methods  of  compdmg  and  studying 
vital  statistics,  combined  with  a  better  knowledge  of  disease 
generally,  have  been  instrumental  in  the  advancement  of  sanitary 
le<^islation  ;  yet,  notwithstanding  the  evidence  in  favour  of  tins 
there  are  ^eoplL  still  to  be  found  who  ask  "  what  good  has  al 
this  done  it  may  be  well,  therefore,  to  review  the  past,  and 
see  what  light  history  can  throw  upon  the  question  Most 
peopTe  are  aware  that  to  filth,  in  the  broad  sense  of  the  term 
must  be  attributed  the  pestilence  and  death  ot  the  dark  ages, 
wLn  whole  armies  were  destroyed,  when  citaes  were  depopu- 
Tated,  when  gaols  were  death  holes,  and  when  the  general  annual 
death-rate  exceeded  80  per  1,000.  _ 

In  1844,  the  Health  of  Towns  Commission,  ^^^^f  J^^^  J^^^^^^^ 
aniointed  mainly  owing  to  the  energy  and  work  of  Mr.  Chad- 
appomtea  ma     y         .  presented  their  report,  and  lour 

;rar;  lat'r,  owVng  to  a  choler'a  scare,  the  Public  Health  Act 

"^^'yWcrpterwas  given  to  local  authorities  to  bo„ow 
money  for  sanitary  purposes,  bufc  m  it,  as  m  many  of  the  Acts 
Stat  followed,  the  word  may  too  often  took  the  place  of  shall,  m 
fact  its  adoption  was  optional  in  place  of  being  compulsory.  In 
^instance  it  was  perhaps  a  fortunate  circumstance  that  it  was 
so  for  in  those  days,  architects  and  engineers  did  not  know 
so,  tor,  m  tiiob«      j  ,  channels  then  generally 

o"7fofnrba  lVc^^^^^^  and  ill  ventilated  sewers  were 

Ukl  down   wS  were  directly  connected  by  untrapped  and 

since  been  expendea      co  »     xincrdom  in  thorough  sani- 

the  Local  G°y?™°»^'^^'t  ii„„es  may  be  made  to  prove  any- 
tal^Clalevercalesnle  improvement  may  be  attributed  :- 
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Table  showing  Progressive  Improvement  in  Death-rate. 


Period  of  Years. 


Mean  Annual 
Death-rate  per 
1,000  living. 


Ten  years,  1S62-71, 
Four  years,  1872-75, 
Five  years,  1S76-S0, 


22-6 


Public  Health  Act,  1872, 
,,  lSi5, 


21 -S 


20-8 


1881-85, 
1886-90, 
1891-95, 


18-7 


19-4 


18-9 


This  table  speaks  for  itself.  Starting  with  an  average  death- 
rate  per  1,000  of  the  population,  of  22-6  for  the  ten  years  ending 
1871,  it  falls  to  21-8  for  the  four  years  subsequent  to  the  passing 
of  the  1872  Act,  to  20-8  for  the  five  years  period  following  the 
passing  of  the  1875  Act,  and  so  on,  step  by  step,  until  the 
ligure  18*7  is  recorded  for  the  quinquennial  period  ending  1895. 
This  is  the  picture  when  viewed  from  the  broad  standpoint  of 
general  results,  but  let  us  go  a  step  farther  and  see  whether,  and 
to  what  extent,  we  can  particularise  as  regards  cause  and  effect. 
In  the  year  1866,  Dr.  Buchanan  conducted  an  enquiry,  with  a 
view  to  discovering  whether  any  benefit  to  health  had  followed 
the  carrying  out  of  sanitary  works  in  certain  districts.  The 
places  selected  were  those  in  which  the  improvements  had  been 
longest  established,  and  this  was  the  only  consideration  that 
influenced  the  selection.  In  the  following  table  the  results  are 
given  as  regards  the  general  mortality,  and  as  regards  the  mor- 
tality from  typhoid  fever  and  phthisis,  diseases  that  are  well- 
known  to  be  influenced  by  sanitary  surroundings. 

It  is  not  always  possible  in  sanitary  work  to  demonstrate  that 
good  results  follow  each  individual  act  of  improvement,  and  the 
public  are  slow  to  recognise  the  broad  fact  that  they  derive  a  very 
substantial  return  for  the  money  expended  in  this  direction  ; 
yet  from  the  above  tables  there  can  be  no  doubt  that  the  death- 
rate  has  steadily  decreased  in  recent  years ;  and  when  we  con- 
sider that  for  each  life  saved  there  is  also  a  saving  of  many  weeks 
ot  sickness  to  others,  the  financial  gain  to  the  community  must 
be  enormous. 


quote  Dr.  Parkes :— "  It  has  been  proved,  over  and  over 
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EiTECT  or  Sanitary  Works  on  the  General  Annual  Death-ratb 

AND  ON  THE  MORTALITY  FROM  TyPHOID  FeVER  AND  PHTHISIS.* 


Deaih-ratk 

PER  1,0U0 
OF  PopnLATION. 

Degree 
of  change 
in 

Typhoid 
Death- 

Degree 
of  change 
in 

Phthisis 
Death- 

Influence  of 

Before 

construe- 

After 
construe 

Sewase  Works  on 
Subsoil 

tlOQ  of 

tiou  of 

mte. 

1 

2 

3 

4 

5 

Alnwick,  . 

26-2 

24-7 

-36  p.c. 

+  2!)  p.c. 

No  drying. 

Ashby,  .... 

21-6 

20-2 

-56  „ 

+  19  „ 

Some  drying.  ' 

Banbury,    .  . 

23-4 

20-5 

-48  ,, 

-41  „ 

Much  drying. 

Bristol,  .... 

24-5 

24-2 

-33  „ 

-  22  ,, 

Some  drying. 

Brynraawr, 

27-3 

23-2 

-50  „ 

+  6  „ 

No  notable  change. 

Cardiff,  .... 

33-2 

22-6 

-40  ,, 

-17  „ 

Much  drying. 

Carlisle,     .    .  . 

28-4 

26-1 

-  2  „ 

+  10  „ 

/  Drying  with  local 
\  effects. 

Chelmsfonl, 

19  6 

21-5 

+  5  „ 

±  0  „ 

Slight  drying. 

Cheltenham,  . 

19-4 

18-5 

-37  „ 

-26  „ 

Some  drying. 

Croydon, 

23-7 

19-0 

-63  „ 

-17  „ 

Much  drying. 

Dover,  .... 

22-5 

20-9 

-36  „ 

-20  „ 

Local  drying. 

Eley,  .... 

23-9 

20-5 

-56  „ 

-47  „ 

Much  drying. 

Xjeicc5t6r,  .    •  • 

26-4 

25-2 

-48  „ 

-32  „ 

Drying. 

29-8 

23-7 

-48  „ 

-31  „ 

Much  drying. 

XtXCI  L'Al  V  A  J        •         •  • 

33-2 

26-2 

-GO  „ 

-11  ,. 

Some  recent  drying. 

Morpeth,    .    .  . 

26-2 

24-7 

-40  „ 

-  8  „ 

No  change. 

xNewpon  ^..Moii. . 

31-8 

21-6 

-36 

-32  „ 

Local  drying. 

Penrith,     .    .  . 

25-3 

25-0 

-55  „ 

-  5  „ 

No  change. 

Penzance,  .    .  . 

22-1 

52-2 

+  c  „ 

Rugby,  .... 

191 

18-6 

-10  „ 

-43  „ 

Some  drying. 

Salisbury,  .    .  . 

27-5 

21-9 

-75  „ 

-49  „ 

Much  drying. 

Stratford-on-Avon, 

21-7 

20-2 

-67  „ 

-  1  » 

Some  local  drying. 

Warwick,  .    .  . 

22-7 

21-0 

-52  „ 

-19  „ 

Some  drying. 

Worthing,  .    .  . 

15-5 

15-3 

+  23  „ 

-36  „ 

Some  drying. 

*  Compiled  from  the  Ninth  Report  of  the  Medical  Officer  of  the  Privy- 
Council,  1866. 
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.■again,  that  nothing  is  so  costly  in  all  ways  as  disease,  and  that 
nothing  is  so  remunerative  as  the  outlay  that  augments  health, 
■and  in  doing  so  augments  the  amount  and  value  of  the  work 
■done." 

Again,  as  Dr.  Lyon  Playfair  says — "  The  record  of  deaths 
only  register.?,  as  it  were,  the  wrecks  which  strew  the  shore,  but 
it  gives  no  account  of  the  vessels  which  were  tossed  in  the 
billows  of  sickness,  stranded  and  maimed  as  they  often  are  by 
the  effects  of  recurrent  storms." 

At  present  we  have  no  means  of  arriving  at  an  accurate 
•estimate  of  the  amount  of  sickness  in  a  community,  and  although 
this  information  would  prove  of  the  greatest  interest  and  value, 
it  is  doubtful  whether  it  can  ever  be  obtained.  It  may  be  taken 
for  granted,  however,  that  a  high  death-rate  means  a  high  sick- 
rate,  and  that  the  one  bears  a  fairly  constant  ratio  to  the  other. 

So  far,  we  have  considered  the  effect  that  improved  sanitation 
has  had  on  the  death-rate  of  the  community  as  a  whole.  We 
will  now  go  a  step  farther,  and  consider  the  death-rate,  and, 
consequently,  also  the  health-rate,  as  influenced  by  condition  and 
surroundings. 

The  first  point  that  strikes  one  is  the  great  difference  between 
the  death-rate  of  rural  as  compared  with  urban  districts.  Take 
Staffordshire,  for  example,  and  we  find  that  the  average  rural 
annual  death-rate  is  16  2  per  thousand  of  the  populatif)n,  aS 
compared  with  18-8,  the  urban  rate.  It  is  true  tliat  the 
age  and  sex  constitution,  which  greatly  influences  the  death- 
rate,  differs,  as  a  rule,  in  urban  and  rural  districts;  but  the 
advantage,  so  far  as  this  is  concerned,  is  certainly  in  favour 
of  towns  with  their  large  industrial  populations  containing  a 
greater  proportion  of  young  adults,  among  whom,  other  things 
being  equal,  the  death-rate  is  low. 

_  Among  the  conditions  that  influence  the  death-rate,  to  occupa- 
tion must  be  given  an  important  place,  and,  without  going  too 
fully  into  the  question,  the  following  table  shows  in  a  strik- 
ing manner  how  this  operates,  particularly  in  the  case  of  two 
classes  of  disease — viz.,  phthisis  and  diseases  of  the  respiratory 
organs : — 
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Comparative  Mortality  or  Males  in  Certain  Dttst-inhalino 
Occupations  from  Phthisis  and  Diseases  of  the  Respiratory 
Organs. 


ComparatiTa 
Mortality 
Figure  (18S0-1-2) 
tli8it  of  Males 
being  1,000. 

Phthisis. 

Diseases 
ot  the 
Eespiratory 
Organs. 

The  two 
together. 

Coal  Miner,        .  . 

891 

126 

202 

328 

Carpenter,  Joiner, 

820 

204 

133 

337 

Baker,  Confectioner,  . 

958 

212 

186 

398 

Mason,  Builder,  \ 
Bricklayer,      .  J 

9o9 

2o2 

ML 

Wool  Manufacturer,  . 

1,032 

257 

205 

462 

Cotton  „ 

1,088 

272 

271 

543 

Quarryman,       .  . 

1,122 

308 

274 

582 

Cutler,       .  . 

1,309 

371 

389 

760 

File  Maker, 

1,667 

433 

350 

783 

Earthenware    Manu-  \ 
facturer,  .       .  ) 

1,742 

473 

645 

1,118 

Cornish  Miner,  . 

1,839 

690 

458 

1,148 

Fisherman,  . 

108 

90 

198 

We  must  not  stop  to  discuss  the  process  by  which  these  trades 
exercise  their  baneful  effects;  why  in  a  given  number  of  coal 
miners  only  126  deaths  occur  from  phthisis,  Avhereas,  among  a 
corresponding  number  of  Cornish  miners,  690  deaths  occur  from 
that  disease— more  than  five  times  as  many— the  figures  are 
given  merely  to  show  that  occupation  does  influence  the  death- 
rate,  and  to  a  very  large  extent.  In  recent  years  much  ha» 
been  done  in  the  case  of  some  of  these  trades,  as  well  as  m 
others  to  diminish  this  wholesale  sacrifice  of  life,  but  much  still 
remains  to  be  done,  as  apparently  our  present  legislators  are 
aware  The  responsibility  is  a  serious  one;  for  the  prostration, 
of  the  bread-winner  of  a  family  for  months,  by  an  illness  which 
in  the  end  proves  fatal,  must  involve  an  amount  of  misery^ 
poverty,  and  distress  beyond  conception. 

Certain  of  these  trades  operate  injuriously  upon  those  engagect 


INTRODUCTORY. 


7 


in  them  by  reason  of  their  nature,  but,  on  the  other  hand,  there 
are  some  trades  which  need  not  cause  injury,  provided  they  are 
carried  on  under  conditions  less  unfavourable  to  health  than  13 
frequently  the  case.  . 

The  two  following  tables  give  the  mortality  in  Glasgow 
in  1885  from  all  causes,  as  well  as  from  certain  classes  of  disease 
that  are  especially  liable  to  be  influenced,  both  as  regards  pre- 
valence and  fatality,  by  insanitary  surroundings.  Of  course  the 
conditions  of  life  in  other  respects  of  the  occupants  of  small,  as 
compared  with  large  houses,  are  not  comparable,  but  apart  from 
this,  there  can  be  no  doubt  that  cleanliness  of  the  atmosphere, 
as  affected  by  density  of  population,  is  an  all-important  factor 
in  the  result : — 

Glasgow,  1885. 

Incidence  of  Annual  Death-rate  per  100,000  on  Population 
inhabiting  houses  of — 


1  and  2  Rooms. 

3  and  1  Rooms. 

S  Booms. 

All  Diseases,  .... 

2,650 

1,950 

1,100 

Zymotic  Diseases,  .  < 

478 

246 

114 

Lung  Diseases, 

985 

6S9 

328 

Diseases  of  Nutrition  in  Chil-  \ 
dren  under  5  years,  .       .  J 

480 

231 

91 

Glasgow,  1885. 

Overcrowding  and  Death  in  a  Group  of  Ten  Families  of  Fifty 
Persons  in  Houses  of — 

1  and  2  Booms. 

3  and  4  Ilooms. 

S  Booms. 

One  Person  dies  in  every 

Yrs.  Mths. 

Yrs.  Mths. 

Yrs.  Mths. 

All  Diseases,  .... 

0  9 

1  0 

1  10 

Zymotic  Diseases,  . 

4  2 

8  1 

17  6 

Lung  Diseases, 

2  0 

2  10 

6  1 

Diseases  of  Nutrition  in  Chil-  "1 
dren  under  5  years,  .       .  / 

4  2 

8  6 

22  2 
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To  put  It  shortly,  nearly  two  and  a-half  times  the  number  of 
people  die  from  all  causes  who  live  in  houses  of  one  and  two 
rooms,  as  compared  with  those  who  live  in  houses  with  five 
rooms  and  upwards;  and  in  the  case  of  zymotic  diseases  three 
times,  lung  diseases  four  times,  and  diseases  of  nutrition  in 
children  five  times  the  number  die  in  the  small,  as  compared 
witli  the  large  houses. 

In  the  second  table,  the  same  point  is  exemplified  in  a 
difierent  manner.  Both  these  Tables  deserve  careful  study  ;  the 
figures  they  contain  are  taken  from  a  large  district,  and,  there- 
fore, the  operation  of  chance  is  less  likely  to  invalidate  the 
conclusions  one  may  draw  from  them. 

As  already  pointed  out,  from  such  statistics  one  is  not  justified 
in  attributing  the  excessive  mortality  entirely  to  overcrowdiii"-. 
The  conditions  of  life  as  regards  occupation,  food,  and  general 
surroundings  have  an  important  bearing  on  the  question,  as 
well  as  the  fact  that  the  population  living  in  houses  of  five  rooms 
and  upwards  includes  domestic  servants,  a  class  in  which,  by 
I'eason  of  sex  and  age,  the  mortality  is  low. 

The  following  table,  although  compiled  on  different  lines, 
illustrates  the  same  point,  and  is  not  open  to  the  same  objection. 
In  this  case,  owing  to  the  character  of  the  localities  selected,  the 
inhabitants  of  each  may  fairly  be  compared  with  each  other  as 
regards  condition  and  surroundings,  so  that  any  difi"erence  in  the 
rate  of  mortality  may  be  attributed  to  the  one  circumstance  in 
which  the  localities  differ — viz.,  the  proportion  in  each  of  back- 
to-back  houses,  and,  as  this  feature,  in  its  result  (by  reason  of 
less  possibility  of  free  ventilation),  corresponds  to  overcrowding, 
to  that  cause  must  the  difference  in  the  mortality  be  attri- 
buted.* 

The  foregoing  tables  of  statistics  have  been  introduced,  in  the 
first  place,  to  show  that  already  some  good  has  resulted  from 
sanitation,  and,  therefore,  inspectors  need  not  be  discouraged  if 
they  fail  to  see  any  immediate  result  from  their  work,  and,  in 
the  second  place,  to  demonstrate  that  much  still  remains  to  be 
done.  Neither  need  we  be  discouraged  if  from  some  temporary 
cause  the  satislaciory  decline  iu  the  death-rate,  as  shown  in  the 
Table  on  page  3,  should  be  interrupted,  as  indeed  might  have 

*  The  two  following  papers  will  be  read  with  profit  by  those  who  are 
interested  in  the  housing  of  the  working-classes  : — 1.  Tlie  Vital  Statistics 
of  Peahody  Buildings  and  other  Artisan^ and  Labourers'  Block  Dwellings. 
By  A.  Newsholme,  M.D.,  D.P.H.  (read  before  the  Royal  Statistical  Society, 
Feb.  17,  1891).  2.  Model  Dwellings  in  London  and  Overcrowding  on  Space. 
By  Louis  C.  Parkes,  M.D.,  D.P.H.  (read  before  the  Sanitary  Institute, 
Feb.  11,  1891). 
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been  the  case  to  a  greater  extent  during  the  quinquennial  perio(} 
ending  1895,  owing  to  the  recurring  outbreaks  of  influenza.  To- 
the  prevalence  of  influenza,  which,  directly  or  indirectly,  proA'ed 
so  fatal  among  all  classes  of  the  community,  especially  during 
the  earlier  part  of  that  period,  may  fairly  be  attributed  the 
check  to  the  continued  decline  in  the  death-rate.  It  must  be- 
remembered,  however,  that  although  this  affection  is  undoubtedly 
infectious,  we  have  no  reason  to  suppose  tliat  it  is  in  any 
"way  associated  with  insanitary  conditions.  Nevertheless,  as  it 
belongs  to  the  infectious  class  of  disease,  we  must  look  upon  it 
as  being  preventable ;  but  as  the  cases  are  frequently  of  so  mild 
a  nature  as  to  escape  recognition,  preventive  measures  in  the 
shape  of  isolation  and  disinfection  are  hardly  practicable.  Foi-- 
tunately,  past  experience  justifies  the  conclusion  that  when  we 
have  seen  the  last  of  the  malady,  it  is  not  likely  soon  to- 
reappear  amongst  us. 

These,  then,  are  some  of  the  questions  in  which  an  intelligent 
Inspector  must  take  an  interest,  but  they  are  not  by  any  means 
all.  He  must  make  himself  jfamiliar  with  the  principles  of 
Sanitation,  and  acquire  a  practical  knowledge  of  the  various 
dangers  to  health  met  with  from  day  to  day,  in  order  to  be  in  a 
position  to  protect  the  public  from  the  effects  of  their  own 
ignorance  and  carelessness,  as  well  as  from  ignorance,  careless- 
ness, and  fraud  on  the  part  of  workmen. 

In  the  following  pages  the  principles  that  ought  to  guide  him 
in  the  discharge  of  his  duties  will  invariably  precede  detailed 
description ;  for  it  is  a  common  experience  that  ignorance  of  the 
principles  with  which  all  details  must  comply  not  infrequently 
results  in  a  useless  expenditure  of  money,  and  brings  discredit 
on  the  Sanitary  Authority  and  their  officials.  It  does  not  follow 
that  the  structural  alterations  called  for  in  one  case  are  equally 
necessary,  or  indeed  suitable,  in  all;  what  may  be  necessary 
under  certain  circumstances,  may  under  others  be  inexpedient. 
Again,  more  than  one  sanitary  appliance  may  be  admissible  in, 
a  'given  case,  and  unless  the  Inspector  appreciates  the  object 
that  is  to  be  attained,  he  may  condemn  a  perfectly  suitable 
appliance,  simply  because,  in  detail,  it  does  not  correspond  with 
what  he  has  seen  used  under  similar  circumstances  before. 

It  will  not  infrequently  be  the  duty  of  an  Inspector  to  point 
out  to  the  owner  of  a  property  who,  it  may  be  recently,  has- 
spent  a  considerable  sum  in  sanitary  (?)  work,  that,  through 
faulty  work,  things  are  no  better  than  they  were  before,  but,  ii\ 
doina  so,  he  must  be  perfectly  confident  of  his  ground,  a  confi- 
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dence  that  can  only  be  the  outcome  of  a  sound  knowledge  of  the 

^""SSorl  mT^^^^^^  by  extending  their  field  of  observa- 

tion to  other  districts  than  their  own,  when  opportunity  offers, 
and  it  is  most  desirable  that  they  should  form  societies  (or 
branches  of  existing  Societies  of  Inspectors)  for  the  discussion  of 
saniiary  questions,  from  time  to  time,  among  themselves,  biicii 
discussions  will  tend  to  keep  alive  an  interest  in  work  which  is 
daily  growing  in  importance,  and  promote  that  efficiency  which 
alone,  in  future,  will  insure  success. 

It  is  important  that  Inspectors  should  take  a  comprehensive 
view  of  what  is  expected  of  them,  and  remember  that  they  ar& 
workers  in  a  wide  field  of  labour.  In  order  that  they  may 
successfully  contend  against  the  ignorance  that  prevails  on  all 
sides,  they  themselves  must  possess  a  knowledge  of  the  general 
laws  in  operation  in  Nature,  with  which  man's  action  must 
comply  if  health  is  to  be  maintained.  Nature  is  a  vast  labora- 
tory in  which  chemical  change  is  in  perpetual  operation ;  there 
is  no  new  formation  of  matter.  "What  exists  simply  assumes  a 
variety  of  shapes  and  conditions  in  accordance  with  the  circum- 
stances under  which  it  is  placed — so  growth  and  decay  go  on; 
what  are  living  cells  of  one  animal  to-day  form  the  food  of  other 
animals  or  plants  to-morrow,  or,  it  may  be,  become  for  a  time 
constituents  of  the  inorganic  world,  to  be  redissolved  and  again 
appropriated  by  organic  matter.  These  changes  involve  death 
and  decomposition,  and,  under  certain  circumstances,  danger  to 
neighbouring  life,  a  danger,  however,  against  which  we  often 
possess  a  remedy  in  Nature  herself,  if  we  study  her  laws  and 
take  advantage  of  them. 


CHAPTER  II. 

WATER-SUPPLY,  DRINKING  WATER,  POLLDTION  OF  WATER. 

Water  a  Prime  Necessity  of  Life. — "Water  is  one  of  the 

prime  necessities  of  life,  and  that  all  should  be  provided  with 
a  pure  supply  is  by  no  means  the  least  important  of  the  health 
requirements.  It  is  a  vital  element  of  our  food,  and  assists  in 
the  building  up  of  our  tissues,  of  which  it  constitutes  one 
hundred  parts  in  each  hundred  and  fifty ;  it  preserves  the 
fluidity  of  the  blood;  aids  in  the  excretion  of  effete  matter; 
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and  assists  in  maintaining  our  bodies  at  a  uniform  temperature 
under  varying  conditions  of  heat.  It  is  also  essential  for  drink- 
ing purposes,  for  cooking,  and  for  personal  and  household 
cleanliness.  By  the  community  at  large  it  is  required  for 
public  baths,  lor  water-closets,  for  flushing  sewers,  for  the 
cleansing  of  streets,  for  use  of  animals,  and  for  manufacturing 
and  various  other  purposes.  It  is  important,  therefore,  that 
the  supply  should  be  plentiful  as  well  as  pure. 

SoUPCes  of  Supply. — From  whatever  source  our  water-supply 
may  be  obtained,  it  is  dependent  for  replenishment  upon  the 
rainfall.  From  the  surface  of  the  land,  rivers,  lakes,  and  oceans, 
evaporation  takes  place  through  the  agency  of  the  sun's  heat, 
and  the  atmosphere  has  the  power  of  retaining  moisture,  in  the 
form  of  invisible  vapour,  in  quantities  varying  with  the  tempera- 
ture. The  higher  the  temperature,  the  greater  capacity  the 
atmosphere  has  for  retaining  moisture  in  this  invisible  form. 
Should  the  temperature  fall,  which  it  may  do  from  a  variety  of 
causes,  a  point  is  at  length  reached  which  is  called  saturation 
point,  when  the  atmosphere  contains  as  much  moisture  as  it 
can  possibly  hold  in  the  form  of  vapour ;  and  if  the  temperature 
should  be  further  reduced,  a  portion  of  the  moisture  is  condensed 
into  fine  globules,  and  becomes  visible  as  mist.  Clouds  are 
simply  mist,  and  their  circumscribed  and  apparently  solid  ap- 
pearance is  the  result  of  their  being  viewed  from  a  distance. 

By  the  cooling  of  the  atmosphere  still  farther,  the  globules 
of  moisture  coalesce  into  larger  particles,  until  a  point  is  reached, 
at  which,  by  reason  of  their  weight,  they  can  no  longer  be  re- 
tained in  suspension,  and  are  deposited  in  the  form  of  rain.  If 
the  point  of  saturation  of  the  atmosphere  should  not  be  reached — 
that  is,  if  condensation  should  not  occur — until  the  temperature 
is  below  freezing  point  (32°  F.),  then  the  deposit  occiirs  in  a  solid 
form,  and  falls  to  the  ground  as  snow. 

The  average  annual  rainfall  in  Great  Britain  is  about  30  inches, 
varying  from  20  inches  on  the  East  Coast  to  as  inuch  as  70  inches, 
or  more,  on  the  West  Coast  of  Scotland  and  Ireland.  At 
certain  localities  in  the  English  lake  district  150  inches  is  not 
an  unusual  amount.  One  inch  of  rainfall  a  day,  or  even  more, 
is  not  an  infrequent  occurrence  in  this  country;  in  some  countries 
there  may  be  much  more,  and  in  these  the  annual  fall  may 
amount  to  400  inches  or  more.* 

After  having  fallen,  a  certain  portion  of  the  rain  water  is  lost 
by  evaporation,  another  portion  runs  off  the  surface  and  the  re- 

*  For  a  fuller  account  of  the  causes  of  the  rainfall,  <tc.,  see  Ekmintary 
Mtteorology,  by  R.  H.  Scott  (International  Scientific  Series). 


WATER. 


13 


mainder  penetrates  into  the  soil,  the  extent  to  -which  each  takes 
place  being  regulated  by  a  variety  of  circumstances,  such  as  the 
amount  ofthe  rainfall,  the  temperature,  the  slope  of  the  surface, 
and  the  porosity— that  is,  the  openness  of  the  soil.  _  In  winter 
a  larger  quantity  penetrates  or  runs  off  the  surface  in  the  direc- 
tion of  the  natural  drainage  than  in  summer,  when,  by  reason 
of  the  increased  temperature,  evaporation  is  very  rapid,  and 
when  it  requires  a  heavy  shower  of  rain  to  overcome  the  ab- 
sorbent properties  of  the  warm  dry  surface,  so  as  to  enable  any 
portion  to  reach  the  water-courses,  especially  in  flat  districts. 

Subsoil  Water.— That  portion  of  the  rainfall  which  pene- 
trates the  surface  continues  to  descend  until,  sooner  or  later,  it 
meets  with  an  impervious  stratum,  where  its  downward  course 
is  diverted  in  one  direction  or  another,  in  accordance  with  the 
natural  fall  of  the  stratum  in  question.  This  fall  is  usually  in  the 
direction  of  the  general  surface  fall — that  is,  towards  the  natural 
water  outlet  of  the  area.  It  must  be  remembered  that  the  pace- 
at  which  this  subsoil  water  travels  is  very  slow  indeed,  by  reason 
of  the  obstruction  offered  to  its  progress  by  the  soil  through 
which  it  has  to  travel,  and,  for  this  reason,  it  varies  with  th.& 
density  or  looseness  of  the  soil  in  question.  Now  it  is  this  sub- 
soil water  which  we  tap  in  sinking  what  we  call  our  SUPface 
wells  ;  it,  therefore,  contributes  largely  to  our  domestic  water- 
supply.  As  regards  its  qualities  for  this  purpose,  more  -will  be- 
said  presently. 

It  will  be  understood  from  the  above  description  that  the 
depth  of  a  surface  well  will  vary  according  to  the  distance  from 
the  surface  of  the  impervious  stratum  upon  which  the  subsoil 
water  rests. 

It  may  here  be  stated  that  this  has  an  important  bearing  upon 
the  dampness  of  a  locality,  and  for  this  reason  it  is  of  the  utmost 
importance,  especially  in  the  case  of  low-lying  districts,  that  no- 
obstacle  should  be  offered  to  the  natural  flow  of  the  stream  or 
water-course,  which  is  the  ultimate  outlet  of  the  water  in  ques- 
tion. The  placing  of  weirs  along  the  course  of  rivers,  for  tho- 
purpose  of  back-pounding  the  water,  in  order  that  it  may  be 
used  as  a  motive  power  for  mills,  is  a  custom  which,  iinfor- 
tunately,  still  prevails  throughout  the  country. 

Deep  Water. — Beneath  the  impervious  stratum  just  men- 
tioned, we  come  xipon  other  porous  strata,  and  in  them  supplies 
of  water  which  have  percolated  downwards  from  distant  points 
where  these  strata  reach  the  surface  (Fig.  1).  By  sinking 
deep  wells  into  such  a  stratum  at  its  lower  part  we  tap  this, 
supply,  and,  if  the  surrounding  country  should  be  much  higher 
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than  the  spot  selected  for  the  well,  the  pressure  may  be  so 
^reat  as  to  raise  the  water  to  the  surface  at  the  site  of  the 
well  or  even  above  it.  Hundreds  of  feet  may  have  to  be 
pierced  to  reach  this  source  of  supply,  and  this  plan  is  adopted 
by  many  large  towns. 

Spring's.— These,  which  are  outflows  of  water  from  the  earth, 
are  divided  into  two  classes,  sUPfaee  sppingS  and  deep 
:Spping-S — the  former  are  found  mostly  on  the  face  of  slopes, 
■and  their  presence  is  dependent  upon  the  fact,  that  at  this  point 
the  impervious  stratum,  say  of  clay,  which  supports  the  subsoil 
water,  rises  to  the  surface  and  thus  opposes  a  barrier  to  its 
■onward  progress.  Deep  springs,  on  the  other  hand,  are  due  to 
the  presence  of  a  fissure  in  the  impervious  stratum,  which 
■enables  the  water  below  it  to  rise  to  the  surface.  The  fact  that 
surface  springs  are  liable  to  become  dry  after  a  long  interval 
without  i-ain,  while  deep  springs  are  nearly  always  permanent, 
-will,  therefore,  be  easily  understood.  TJie  following  sketch 
will  assist  the  reader  in  undei'standing  the  above  somewhat 
•curtailed  description : — 


Character  of  Different  Waters.— The  sources  of  our 

■water  supply  then  may  be  from  the  rainfall,  rivers,  lakes, 
^springs,  and  wells  (superficial  and  deep).  It  does  not  come 
within  the  province  of  an  inspector  to  say  which  of  these  yields 
water  best  suited  for  domestic  purposes;  his  attention  ought 
more  especially  to  be  directed  to  the  risks  of  contamination  to 
-which  water  may  be  exposed  duriug  storage  and  distribution. 
The  natural  characteristics  of  the  v/ater  from  each  of  these 
sources  may  be  shortly  summarised  as  follows : — 

Rain  water,  although  well  aerated,  is  flat  and  insipid,  owing 
to  absence  of  mineral  matters,  and  in  towns  it  takes  up  so  much 
imi)urity  from  the  air  during  its  transit,  and  from  the  various 
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collecting  areas,  that  it  can  hardly  be  looked  upon  as  a  satis- 
factory supply.  In  some  districts  in  the  country,  where  well 
supplies  cannot  be  obtained,  rain  water,  with  proper  storage 
and  filtration,  may  be  used  for  drinking  purposes,  but,  as  all 
soft  waters  possess  considerable  solvent  powers,  and  as,  owing 
to  the  intermittent  character  of  the  water  supply,  it  is  necessary 
to  provide  considerable  storage  room,  great  attention  must 
be  paid  to  the  precautions  to  be  observed  in  the  construction 
■of  tanks  (see  p.  20). 

Hard  and  Soft  Water.— Rain  water  is  excellent  for  washing 
purposes,  as,  being  soft,  less  soap  is  required  than  in  the  case  of 
hard  waters.  By  a  "  hard  "  water  is  meant  a  water  which  con- 
tains a  large  quantity  of  saline  constituents,  of  such  a  kind  as  to 
interfere  with  the  formation  of  a  lather  with  soap.  Before  a 
lather  can  be  formed,  in  the  case  of  such  a  water,  the  saline 
ingredients  must  form  with  the  soap  a  curdy  material,  so  that 
.a  quantity  of  soap,  varying  in  amount  with  the  hardness  of 
the  water,  is  thus  wasted.  There  are  two  kinds  of  hardness, 
temporary  and  permanent.  The  former  is  owing  to  the  presence 
■of  certain  salts  (chiefly  lime-salts)  that  are  deposited  on  boiling, 
and  not  redissolved,  and  the  latter  to  others  that  are  not  so 
■deposited. 

Water-Supply  of  Towns. — Some  large  towns  are  provided 
with  excellent  water  from  lakes,  which  are  simply  large  natural 
reservoirs,  supplied  by  mountain-streams.  Other  towns  con- 
struct reservoirs  by  damming  up  mountain-streams  in  their 
passage  along  valleys,  and  thus  obtain  good  and  plentiful 
:supplies  of  water.  Rivers  and  streams,  on  the  other  hand,  which 
pass  through  cultivated  land  and  populous  districts,  are  unsafe, 
(partly  because  of  the  manure  which  is  applied  to  the  land,  and, 
in  too  many  instances,  because  of  sewage  pollution.  Water  from 
■surface  wells  must  always  be  viewed  with  suspicion  by  reason  of 
■the  danger  of  pollution  from  similar  sources.  Deep  wells,  on  the 
•other  hand,  as  a  rule  yield  excellent  waters,  although,  in  some 
instances,  the  various  salts  they  contain  in  solution  are  present 
in  such  quantity  as  to  be  objectionable  by  causing  deposits  in 
boilers.  By  reason  of  their  hardness,  also,  such  waters  are  not 
■convenient  for  washing  purposes,  and  in  some  instances,  from 
the  same  cause,  they  may  be  injurious  to  health ;  the  lattei 
consideration,  however,  is  purely  a  medical  one. 

The  following  condensed  summary  of  the  broad  characteristics 
•of  waters  from  different  sources  is  given  by  the  Rivers'  Pollution 
Oommissioners  : — 
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(  1.  Sprinnr  water.         )  i  . 

Wholesome  J  2.  Deep-well  water.    \  ^^^y  Palatable. 

I  3.  Upland  surface  water.  )  M-jg_..„i^  nalatable 
Sus  icious   i  "^^^^  *  ^o^erateJy  palatable. 

"  (5.  Surface  water  from  cultivated  land.  "^ 

I  6.  River  water  to  which  sewage  gains  (_  palatable 
Dangerous  <  access.  ( 

(  7.  Shallow  Avell  water.  ) 

Quantity  of  Water  Required. — The  quantity  of  water- 
required  by  towns  for  all  purposes  varies  with  circumstances,, 
such  as  the  general  presence  or  absence  of  water-closets,  manu- 
facturing processes,  <tc  The  average  supply  per  head  for  the- 
London  districts  in  1884  was  28  gallons  in  tlie  24  hours, 
varying  from  25  to  37  gallons.  Some  towns  exceed  this  amount, 
while  others  do  not  reach  it ;  in  Glasgow,  for  example,  the- 
daily  supply  is  50  gallons,  while  in  Sheffield  it  is  only  20. 
Dr.  Pai-kes  has  calculated  the  amount  used  per  head  in  a  house- 
hold of  fairly  cleanly  people  at  12  gallons  ;  in  this  calculation, 
2i  to  3  gallons  are  allowed  for  a  daily  sponge  bath,  and  it 
includes  clothes-,  utensil-,  and  house-washing,  but  not  a  water- 
closet  supply. 

'■  Gallons  daily 

for  each  person. 

Cooking,  '75 

Fluids,  as  drink  (water,  tea,  coEfee),    .          .  .  '33 

Ablution,  including  a  daily  sponge-bath,  which  took 

2i  to  3  gals.,         .          .          .          .  .5 

Share  of  utensil-  and  house-washing,  .          .  •  . 

Share  of  clothes  (laundry)  washing,  estimated,  .  3 

12 

The  same  writer  states  that  if  from  scarcity  of  supply  the 
amount  must  be  limited,  4  gallons  is  the  least  that  ought  to 
be  allowed,  and  that  Avith  this  amount  there  cannot  be  daily 
washing  of  the  whole  body,  and  there  must  be  insufficient  change 
of  underclothing.  This  question  is  of  importance  to  Sanitary 
Authorities  of  rural  districts  in  determining,  for  example,, 
whether  the  yield  of  certain  wells  is  sufficient. 

A  double  system  of  water-supply  has  been  suggested  ;  pure  for 
drinking  and  less  pure  for  washing  purposes  in  cases  m  which 
difficulty  has  been  experienced  in  obtaining  a  sufficient  supply 
of  pure  water  for  all  purposes;  but  there  are  two  objections  to 
this  plan— first,  the  cost  in  providing  duplicate  pipes,  and  second, 
the  danger  that,  through  carelessness,  the  one  supply  might  be 
substituted  for  the  other. 
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Collection  and  Storage.— Allusion  has  already  been  made 
to  tlie  plan  adopted  for  the  collection  of  water  on  a  large  scale 
by  taking  advantage  of  Nature's  reservoirs  in  the  shape  of  large 
lakes,  or  by  constructing  an  artificial  lake  by  damming  up  a 
stream  in  a  valley.  Under  such  circumstances  the  amount  of 
storage  necessary  is  dependent  upon  the  rainfall  of  the  district 
and  the  extent  of  the  collecting  area.  In  the  case  of  deep-well 
supplies  the  water  is  pumped  into  service  reservoirs  large  enough 
to  contain  several  days'  supply,  but  the  collection  and  storage  of 
water  on  a  large  scale  is  an  engineering  question  outside  the 
province  of  a  sanitary  inspector.  On  the  other  hand,  the  con- 
struction of  wells  for  local  supplies  (which  are  simply  small 
reservoirs),  and  cisterns,  is  of  vital  importance,  and  the  details 
ought  to  be  familiar  to  all  inspectors. 

Wells  are  of  two  descriptions — surface  and  deep.  The  former, 
as  already  mentioned,  tap  the  subsoil  water,  while  the  latter 
pierce  the  impervious  stratum  upon  which  this  water  rests,  and 
tap  the  water-bearing  stratum  below.  The  distinction  between 
the  one  and  the  other  is  not,  strictly  speaking,  a  matter  of  depth, 
for  what  is  known  as  a  "  surface  "  or  shallow  well  in  one  district 
may  be  deeper  than  a  deep  well  in  anothei-,  from  the  fact  that, 
in  the  latter  case,  the  impervious  stratum  may  be  shallow  and 
near  the  surface.  Also,  what  i^;,  strictly  speaking,  a  deep  well 
may  be  very  shallow,  provided  it  is  sunk  at  a  spot  where  the 
stratum  which  yields  the  deep  water  crops  up  close  to  the  surface. 
The  ordinary  surface  well  which  one  meets  with  throughout  rural 
and  small  urban  districts  is  constantly  liable  to  pollution  from 
various  sources,  unless  certain  precautions  are  observed  as 
regards  its  position  and  construction.  Filth  from  a  leaking 
cesspool,  privy-midden,  manure  heap,  or  faulty  drain,  will  find 
its  way  into  such  a  well  from  a  considerable  distance  off.  Such 
percolation  is  sometimes  demonstrated  by  the  fact  that  well 
water  may  smell  of  disinfectants  that  have  been  thrown  down 
the  drains. 

A  surface  well  drains  an  area  which  varies  in  accordance  with 
the  depth  to  which  the  water  in  the  well  is  lowered  by  pumping, 
and  the  nature  of  the  ground  in  which  it  is  sunk.  The  more 
porous  the  ground,  the  greater  is  the  distance  from  which  the 
water  travels  towards  the  well,  and,  from  experiment,  this 
distance  has  been  stated  to  vary  from  15  to  160  times  the 
depression  which  results  from  pumping. 

Whether  these  figures  be  accurate  or  not,  there  is  no  question 
that  surface  pollution  does  find  its  way  into  wells,  from  points 
that  one  might  consider  a  safe  distance  off  (it  is,  therefore,  of 
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vital  importance  to  observe  every  precaution  in  their  con- 
struction). 

Well  Making. — The  precautions  to  be  observed  in  making 
a  well  are  as  follows: — In  the  first  place,  the  spot  selected 
for  a  surface  well  ought  to  be  as  far  removed  from  all  sources 
of  poUv  Aon  as  possible,  and  in  the  opposite  direction  to  the 
natural  fall,  so  as  to  tap  the  water  previous  to  its  reaching  the 
polluting  source,  and  not  after  it  has  travelled  past  it.  The 
importance  of  this  will  be  understood  from  the  description 
already  given  of  the  course  that  the  subsoil  water  takes  (see 
p.  13).  In  addition  to  this,  the  lining  of  the  well  must  be  so 
constructed  as  to  be  quite  impervious  to  soakage  from  the  surface 
immediately  surrounding  it.  i  •      i  •  t. 

In  place  of  the  brick  work  being  loosely  laid  around  it,  which 
is  the  usual  practice,  it  ought  to  be  set  in  cement  down  to  the 
water  level,  and,  as  an  additional  precaution,  it  is  well  to  inter- 
pose a  layer  of  puddled  clay  all  round,  between  the  brickwork 
and  the  adjoining  soil.  Every  well  ought  to  be  provided  with 
a  pump,  and  be  covered  over  by  means  of  stone  slabs,  careiuily 
adjusted  and  sealed  with  cement.  By  reason  of  such  precau- 
tions, in  place  of  entering  the  well  direct,  all  surface  water  must 
percolate  through  the  intervening  stratum,  and,  m  doing  so, 
become  more  or  less  purified.  _        ,  r,.  ^,  t>  4."^i„ 

In  the  "  Rivers'  Pollution  Commissioners  Sixth  Report  the 
following  remarks  appear,  which  are  given  here  because  they 
express  very  forcibly  what  one  often  finds  to  be  the  case  :— 

Twelve  millions  of  country  population  derive  their  water 
almost  exclusively  from  shallow  wells,  and  these  are,  so  far  as  our 
experience  extends,  almost  always  horribly  polluted  by  sewage 
and  by  animal  matters  of  the  most  disgusting  origin.  ifie 
common  practice  in  villages,  and  even  in  many  small  towns,  is 
to  disposf  of  the  sewage  and  provide  for  the  water  supply  of  each 
cotta4  or  pair  of  cottages,  upon  the  same  premises.  In  the 
nttle  yard  or  garden  attached  to  each  tenement,  or  pair  of 
tenemLts,  two°  holes  are  dug  in  the  porous  soil ;  m  o  one  of 
thes^  usually  the  shallower  of  the  two,  all  the  filthy  liquids  of 
the  hoSe  arl  discharged  ;  from  the  other,  which  is  sunk  below 
Ihe  wate?  line  of  the  Jorous  stratum,  the  water  for  drmkmg  and 
otherdomestic  purposes  is  pumped.  These  two  holes  are  not 
^nfreqtntly  with^^  12  feet  of  each  other,  and  sometimes 
even  closer  The  contents  of  the  filth-hole,  or  cesspool,  gradually 
«;rirawav  throu'^h  the  surrounding  soil,  and  mingle  with  the 
soak  ^-^^y  f  "^^^^ contents  of  the  water  hole,  or  well,  are 
^utp^d'oXthet^timmediately  replenished  from  the  surround- 
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ing  disgusting  mixture,  and  it  is  not,  therefore,  very  surprising 
to  be  assured  that  such  a  well  does  not  become  dry  even  in 
■summer.  Unfortunately  excrementitious  liquids,  especially  after 
they  have  soaked  through  a  few  feet  of  porous  soil,  do  not  impair 
the  palatability  of  the  water ;  and  this  polluted  liquid  is  con- 
sumed from  year  to  year  without  a  suspicion  of  its  character, 
until  the  cesspool  and  well  receive  infected  sewage,  and  then  an 
outbreak  of  epidemic  disease  compels  attention  to  the  polluted 
water.  Indeed,  our  acquaintance  with  a  very  large  proportion 
of  this  class  of  potable  waters  has  been  made  in  consequence  of 
the  occurrence  of  severe  outbreaks  of  typhoid  fever  amongst  the 
persons  using  them." 

Norton's  Abyssinian  tube  well  is  constructed  by  driving 

tubes  into  the  soil,  one  length  being  screwed  on  to  another,  and 
the  lowest  segment  having  a  series  of  perforations  at  the  free  end. 
When  the  subsoil  water  is  reached,  a  pump  is  attached  to  the 
tube,  and  after  pumping  for  some  time,  the  water,  which  at  first 
is  dirty,  becomes  clear  and  remains  so,  as  a  cavity  which  corre- 
sponds to  the  ordinary  well  is  formed  at  the  end  of  the  pipe 
owing  to  the  gradual  removal  of  the  soil  by  pumpino-. 

Th  is  is  an  excellent  plan  of  obtaining  a  water-supply  for  vil- 
lages situated  on  gravel,  provided  the  water  is  not  very  far  from 
the  surface. 

For  precisely  the  same  reasons  as  are  stated  above,  it  is 
equally  necessary,  in  the  case  of  deep  wells,  to  protect  the 
surface  by  carrying  the  impervious  brickwork  down  as  far  as 
the  impervious  stratum.  A  very  striking  example  of  the  effect 
of  not  doing  so  was  met  with  some  years  ago  in  the  Stafford 
Rural  District,  in  the  case  of  a  deep  well  belonging  to  a  school. 
The  water  in  this  case  was  highly  polluted,  so  much  so  that  it 
had  a  most  offensive  odour,  and  in  the  absence  of  any  local 
insanitary  surroundings,  it  was  at  first  difficult  to  account  for  it  • 
on  opening  the  well,  however,  and  introducing  a  light,  the  cause 
was  at  once  apparent.  Down  to  a  distance  of  12  feet  from  the 
surface,  the  brickwork  was  perfectly  clean,  but  at  this  point  a 
Tve  1  defined  line  was  formed  by  the  entrance  of  a  filthy,  slimy- 

Vn  In  ^''^l'^^'^^  '^f^'*^  ^"^^^  ^o^n  t«  «ie  water-level 
50  or  60  feet  below.    In  this  case,  the  only  source  of  pollution 

7rnl  Tl'^^''''?  ^^^P  in  a  farm  yard  70  or  80  yards  away, 
irora  which,  no  doubt,  percolation  had  occurred  through  the 
ZrtZ^T  '  ^ ^''S  impervious  bed  of  clay.  Had  the  brick- 
JZn  I  X^-  q'lestion  been  built  in  an  impervious  manner 

down  to  this  clay,  no  such  pollution  could  have  occurred. 

itxe  quality  of  cement  used  is  very  important,  the  best 
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Portland  cement  being  alone  admissible  for  this,  as  for  all 
sanitary  work.  The  proportions  of  added  sand  ought,  for  this 
particular  purpose,  to  be  two  of  sand  to  one  of  cement,  and  the 
two  ought  to  be  thoroughly  well  mixed  before  the  water  is 
added.  The  sand  selected  must  be  clean  and  fine,  and  quite 
free  from  any  dirt  or  clay,  otherwise  the  cement  will  not  set. 
Builders  and  workmen  require  caz-eful  watching  as  regards  these 
points; 

In  all  cases  in  which  well-pollution  is  suspected,  it  is  advisable 
to  open  the  well  in  order  to  ascertain  whether  there  is  any 
evidence  of  the  penetration  of  sewage  matter  above  the  water 
level.  If  such  be  the  case,  at  one  point  or  another,  the  brickwork, 
in  place  of  presenting  a  clean,  red  surface,  will  be  discoloured  ia 
a  manner  which,  when  once  seen,  will  never  be  mistaken.  Apart 
from  this,  it  is  highly  desirable  that  wells  should  be  opened 
periodically  for  the  purpose  of  being  cleansed,  as,  however 
well  constructed  they  may  be,  with  time  impurity  may  arise. 

Pumps.  There   are   two  kinds   of  pumps,  the  ordinary 

suction  pump  and  the  forcing"  pump.  The  former  will 
answer  the  purpose  so  long  as  the  distance  the  water  has  to  be 
raised  does  not  exceed  from  30  to  33  feet ;  in  fact,  as  a  rule, 
taking  imperfections  of  mechanism  into  account,  25  feet  may  be 
looked  upon  as  the  limit.  In  the  case  of  deeper  wells,  it  is 
necessary  to  fix  the  more  elaborate  and  expensive  forcing  pumps  ; 
hence  it  is  that  in  practice  one  so  often  finds  open  wells  with  a 
bucket  and  windlass  for  raising  water.  In  such  cases,  th& 
danc^er  of  surface  pollution  is  increased,  and  if  the  arrangement 
be  allowed  to  continue,  as  in  the  case  of  small  cottages  probably 
it  will  the  greatest  care  must  be  taken  to  see  that  the  top  ot  the 
well  is  so  situated  with  regard  to  the  surface  as  not  to  permit  ot 
drainage  into  it.  A  good  fitting  cover  ought  to  be  insisted  upon, 
otherwise  dead  leaves  and  other  decaying  matter  will  find  their 
way  into  the  well.*  ,  . 

Cisterns.— In  cases  where  cisterns  are  necessary  certain 
precautions  must  be  attended  to  in  their  construction.  _ 

m  They  should  he  consirucled  of  a  material  that  will  not  impart 
any  injurious  quality  to  the  water.  Galvanised  iron  and  slate  both 
answer  the  purpose  well ;  the  latter,  however,  although  t^ie  best 
other  re^pecte,  is  heavy  and  it  is  difficult  to  avoid  leakage 
Srouth  the  joint;  ;  these  should  be  carefully  made  with  cement 
Lead  and  wood  ar^  bad  materials  for  use  m  the  construction  of 
cisterns     The  risk  of  metallic  contamination  in  the  case  of  the 

•  For  a  full  and  simple  description  of  the  conatruction  of  pumps  see  JfeU 
Sinking,  Weale's  Rudimentary  Series. 
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former  has  often  been  demonstrated,  and,  as  regards  the  latter, 
sooner  or  later  decay  takes  place  and  organic  contamination 
results. 

(2)  They  should  be  easily  accessible,  and,  while  the  sun's  rays 
ought  to  be  excluded,  the  place  where  they  are  fixed  must  not  be 
dark.  These  requirements  are  essential  so  as  to  afford  every 
facility  for  inspection  and  cleansing.  It  is  not  unusual  to  find 
cisterns  placed  under  floors,  in  situations  quite  unknown  to  the 
■occupants  of  the  house,  until,  by  reason  of  the  foul  condition  of 
the  water,  a  search  is  made,  and  the  cause,  in  the  shape  of  dead 
and  decomposing  rats,  is  discovered. 

(3)  They  ought  to  be  covered  in  and  ventilated,  otherwise  dirt 
of  all  descriptions  will  enter. 

(4)  The  overflow  pipe  ought  to  be  carried  to  the  outside  where 
it  should  either  be  cut  short  or  discharge  on  to  an  open  gully. 
It  used  to  be  a  couimon  practice  to  connect  it  direct  with  the  soil 
pipe  or  drain,  in  which  case  it  simply  acts  as  a  ventilator,  and 
foul  gases  are  conducted  direct  to  the  drinking  water.  In  some 
instances  in  which  this  is  done  a  syphon  trap  is  introduced,  but 
as  the  overflow  pipe  is  only  in  use  when  the  ball-tap  which 
regulates  the  supply  of  water  is  out  of  order,  this  trap  owing  to 
evaporation  must  stand  empty,  and,  therefore,  be  absolutely 
useless.  Some  years  ago  the  author  found  an  illusti-ation  of  this 
fault  in  the  case  of  an  hospital,  where,  to  make  matters  still 
worse,  the  cistern  overflow  pipe  was  connected  direct  with  the 
drain  from  the  fever  wards. 

(5)  The  supply  pipe  for  the  water-closet  must  not  pass  direct 
from  the  cistern,  but  a  smaller  cistern  (water  waste  preventer) 
ought  to  be  interposed  (see  p.  130). 

Distribution. — In  public  water-supplies  there  are  two  systems 
of  distribution— the  constant  and  the  intOPmittent.  The 
former  is  very  much  the  better,  for  a  variety  of  reasons,  although 
the  latter  is  the  system  in  operation  in  some  towns. 

Constant  and  Intermittent  Systems.— I  n  the  case  of 
the  constant  system,  the  taps  of  the  houses  deliver  water  direct 
from  the  service  pipes,  without  the  intervention  of  a  cistern, 
except  in  the  case  of  water-closets,  which  have  what  are  termed 
"  water  waste  preventers  "—small  cisterns  that  deliver,  at  one 
time,  only  the  requisite  quantity  of  water  for  flushing  purposes — 
and  kitchen  boilers,  which  cannot  be  supplied  direct,  but  must 
be  provided  with  small  supply  cisterns.  The  necessity  for  having 
iarge  cisterns  for  storing  water  on  the  premises  is  thus  avoided, 
while,  with  an  intermittent  supply,  these  are  essential,  other- 
wise, from  time  to  time,  houses  would  be  entirely  without  any 
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water.  The  chief  objection  to  the  storage  of  water  in  houses  ia 
the  danger  of  pollution,  which  may  occur  from  vai'ious  causes 
already  noticed.  Another  objection  to  the  intermittent  system 
is  that,  by  periodically  shutting  off  the  water  from  the  mains,  a 
vacuum  is  liable  to  be  created  in  the  pipes,  from  gradual  leakage 
at  faulty  joints,  and  this  vacuum  is  replaced  by  foul  air,  or  even 
sewage,  from  leaking  drains,  an  occurrence  which  in  more  than 
one  instance  has  led  to  an  outbreak  of  typhoid  fever.  The 
mains,  in  the  case  of  a  constant  supply,  are  always  full,  therefore 
this  risk  is  to  a  large  extent  avoided.  In  addition  to  this,  pipes 
running  full  are  less  liable  to  rust  than  those  that  are  occasionally 
empty,  as  air  in  the  presence  of  moisture  has  considerable  corrod- 
ing power. 

Besides  these  advantages,  in  the  constant  system  there  is 
always  an  abundant  supply  of  water  in  the  case  of  fire. 
The  disadvantage  of  a  constant  supply  is  that  the  waste  from 
leaking  pipes  is  greater,  as  the  water  is  always  at  pressure 
in  the  mains ;  also,  by  reason  of  the  great  pressure  in  the 
service  pipes,  the  various  fittings  must  be  of  more  perfect 
make,  and  therefore  more  costly.  For  this  reason,  much  waste 
of  water  has  resulted  in  cases  in  which  a  constant  has  been  sub- 
stituted for  an  intermittent  supply  without  replacing  the  old 
fittings.  On  the  other  hand,  in  some  cases  where  the  change 
has  been  made,  and  the  necessary  fittings  substituted,  a  diminu- 
tion in  waste  has  resulted. 

Charges. — The  system  of  charges  for  water  may  be  by  rate 
or  by  meter.  The  former  is  much  the  better  for  domestic  sup- 
plies, as,  by  making  a  charge  in  accordance  with  the  quantity 
consumed,  an  inducement  is  offered  to  economise,  and  economy 
in  the  legitimate  use  of  water  is  certainly  not  what  one  would 
wish  to  see. 

Indirectly,  there  is  another  important  reason  for  placing  no 
obstacle  in  the  way  of  a  generous  use  of  water,  and  that  is  the 
cleansing  efiect  that  it  has  on  the  drains  and  sewers.  By  limit- 
in"-  the  supply,  we  diminish  the  flushing  power,  and  thus  add  to 
the  risk  of  deposit,  which  is  so  highly  objectionable  as  will  be 
explained  m  a  later  Chapter.  Of  course,  in  special  cases,  such 
as  manufactories,  it  may  be  necessary  to  charge  by  meter. 

pjpes^  Iron,  with  a  coating  of  some  protective  material,  such 

as  Ancrus  Smith's  varnish,  is  what  is  used  for  mains.  Lead  ia 
most  generally  used  for  house  pipes,  but  in  the  case  of  certain 
waters  its  use  is  dangerous,  for  reasons  already  stated.  Galvan- 
ised iron  pipes  are  now  often  used,  as  they  are  not  so  liable  to 
rust  as  plain  iron  pipes.    The  temptation  to  use  lead  pipes  is 
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very  ^reat,  as  they  can  be  carried  anywhere  round  corners  by 
simply  bending  them ;  whereas  in  the  case  of  iron  pipes,  joints 
have  to  be  inserted  at  frequent  intervals,  not  only  where  angles 
have  to  be  passed,  but  also  where  one  length  has  to  be  joined  on 
to  another. 

Many  materials  have  been  suggested  as  a  protective  coating 
for  both  lead  and  iron  pipes,  but  most  are  either  unsatisfactory 
or  too  expensive  for  general  use. 

Glass-lined  iron  pipes  are  manufactured,  and  answer  the 
purpose  well.  .  j  i  j 

Tin  is  used  as  a  protective  coating  for  both  iron  and  lead 
pipes,  but  in  this  form  it  is  hardly  satisfactory. 

Composite  pipes,  consisting  of  a  block  tin  pipe  enclosed  m  a 
lead  pipe  and  solidly  united  together,  are  not  so  liable  to  be 
acted  upon  by  water,  and  they  may  be  bent  in  any  direction 
like  an  ordinary  lead  pipe  ;  these  answer  excellently. 

Iron  pipes  treated  by  the  Barlf  process  are  recommended  by 
some.  The  process  consists  in  raising  the  temperature  of  the 
pipes  to  a  white  heat  (about  1200°  F.)  in  a  chamber  into  which 
superheated  steam  is  passed.  After  being  exposed  to  the  action 
of  the  steam  for  several  hours  the  metal  becomes  coated  with  a 
protective  oxide. 

Impurities. — The  chief  impurity,  in  fact  the  only  one  that 
need  be  considered  from  an  inspector's  point  of  view,  is  that 
which  comes  from  an  organic  source,  either  vegetable  or  animal, 
the  latter  being  much  the  more  objectionable  of  the  two. 

Both  may  be  present  in  a  solid  form  or  in  solution ;  in  the 
former  case,  the  water  is  distinctly  discoloured,  the  colour  vary- 
ing in  depth  in  accordance  with  the  amount  or  nature  of  the 
contaminating  material ;  while  in  the  latter,  notwithstanding  the 
presence  of  considerable  impurity,  the  water  may  be  perfectly 
clear  and  wholesome  looking.  The  absence  of  colour,  therefore, 
is  no  sign  that  the  water  is  pure ;  but  neither  is  its  presence  a 
sign  of  dangerous  pollution,  for  peat  imparts  a  considerable 
colour  to  water  which  need  not  be  injurious.  The  important 
point  to  remember  is,  that  a  clear  water  need  not  mean  a  pure 
water,  but  that  danger  may  exist  even  though  it  is  beautifully 
sparkling  and  perfectly  clear.  Here,  then,  we  are  brought  face 
to  face  with  a  problem  which  can  only  be  solved  by  the  chemist 
and  bacteriologist,  but  as  the  inspector  ought  to  appreciate 
the  significance  of  the  question,  we  must  go  a  step  farther,  and 
explain  shortly  the  reason  why  water  which  contains  organic 
matter  is  dangerous  from  a  health  point  of  view. 

Presence  of  Organic  Matter— What  it  means.— In  the 
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first  place,  then,  even  from  an  ordinary  point  of  view,  it  is,  to  say 
the  least  of  it,  objectionable,  to  drink  water  which  contains 
matter  in  a  putrefying  state  ;  but,  in  addition  to  this,  evidence 
exists  which  points  to  the  conclusion  that  it  is  directly  injurious 
to  health  to  do  so.  The  real  danger,  however,  lies  in  the  fact 
that  any  contaminating  source— for  example,  human  excreta  and 
refuse— may  contain  the  poison  of  a  disease  which  may  be  com- 
municated through  the  medium  in  question.  We  know  a  great 
deal  more  now  than  we  did  a  comparatively  short  time  ago  of  the 
nature  of  the  poisons  which  cause  diseases  of  the  infectious 
class,  and  the  belief  that  all  such  diseases  are  associated  with 
minute  living  germs  is  universally  accepted.  Many  circum- 
stances which  formerly  we  did  not  understand  are  now  ex- 
plained ;  it  is  no  longer  difficult  to  realise  that  a  water,  known  to 
be  bad,  may  be  consumed  for  a  long  period  with  apparent  im- 
punity, and  then  suddenly,  typhoid  fever  may  attack  several  of 
the  consumers.  We  know  now  that  the  poison  reaches  the  well 
by  the  same  channel  which  all  along  has  conveyed  the  polluting 
matter. 

It  is  obvious  from  what  has  been  said  that  a  standard  of 
purity  cannot  be  arrived  at  simply  by  fixing  a  chemical  limit  of 
admissible  imparity,  because,  beyond  stating  that  a  certain 
amount  of  organic  contamination  is  present,  chemistry  cannot 
go — its  exact  nature  cannot  thus  be  indicated.  Were  a'standard 
to  be  fixed  on  such  evidence  as  this,  it  would  amount,  in  some 
cases,  to  saying  that  a  limited  number  of  typhoid  fever  germs 
may  be  admitted  with  impunity,  which,  of  course,  is  absurd. 

How  to  Estimate  Purity  of  Water.- The  only  safe  way 

of  arriving  at  a  conclusion  with  regard  to  the  quality  of  a  water  is 
to  consider  the  analyst's  report  together  with  the  possible  sources  of 
pollution,  and,  for  this  reason,  it  is  most  desirable  to  send  a  full 
account  of  the  surrounding  conditions  with  the  sample. 

The  following  history  of  an  outbreak  of  typhoid  fever,  which 
the  author  investigated  several  years  ago,  illustrates  very  forcibly 
what  has  just  been  stated.  The  cases  were  directly  connected 
with  a  farm-house  in  which  a  person  had  died  from  the  disease 
twelve  months  previously.  Immediately  on  the  occurrence  of 
the  cases  in  question,  a  sample  of  water  from  the  well  belonging 
to  the  house  was  sent  to  a  chemist  for  analysis,  with  the  result 
that  it  was  pronounced  to  be  perfectly  wholesome.  The  fever 
attacked  three  occupants  of  the  house,  and  three  people  living 
in  different  parts  of  the  scattered  district  (two  of  whom  lived 
over  a  mile  away),  but  all  of  those  patients  worked  at  the 
farm  in  question,  and  drank  the  water  from  the  said  well ;  in. 
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fact,  after  an  exhaustive  enquiry,  the  details  of  which  need  not 
be  wiven  here,  the  contagion  was  unmistakably  traced  to  the  fann- 
Jiouse  well.  In  the  course  of  this  enquiry,  a  second  analysis 
•of  the  water  was  made,  and  by  way  of  comparison  the  water 
from  two  other  wells  in  the  immediate  neighbourhood  was  also 
.analysed,  with  the  result  that,  although  the  amount  of  organic 
matter  present  in  the  case  of  the  farm-house  well  came  within 
the  chemical  limit  of  purity,  it  exceeded  by  nearly  four  times  the 
•quantity  present  in  the  two  wells  that  were  selected  for  com- 
parison. Where,  then,  did  this  increase  of  organic  impurity 
•come  from  ?  There  need  be  no  difficulty  in  answering  this 
question,  for  within  four  yards  of  the  well  was  situated  a  large 
foul  privy  cesspit.* 

PUFification  of  Water.— In  the  case  of  a  public  supply 
■direct  from  a  deep  well,  the  water  may  be  pumped  direct  into 
the  reservoir,  but  when  the  source  is  a  river  or  mountain  stream, 
it  is  necessary  to  pass  the  water  through  a  filter-bed  after  it  has 
been  received  into  reservoirs  and  subsidence  of  a  great  portion 
of  the  suspended  impurities  has  taken  place. 

The  FilteP-Bed. — Such  a  filter  is  constructed  of  sand,  which 
ought  to  be  sharp  and  angular  (not  too  fine),  and  gravel  of 
various  degrees  of  coarseness.  The  sand  is  placed  on  the  top, 
4ind  under  it  is  the  gravel  which  increases  in  coarseness,  until,  at 
the  bottom,  where  the  outlet  pipes  are  situated,  it  consists  of 
small  stones.  The  efficiency  of  the  filter  is  dependent  upon  the 
time  which  the  water  takes  to  percolate  through,  and  this  is 
regulated  by  the  depth  of  the  sand,  which  ought  to  be  from 
1^  to  2  feet,  the  gravel  being  3  feet.  Each  square  foot  of  such 
^  filter  will  allow  70  to  75  gallons  to  pass  in  the  24  hours. 
•Such  filtration  is  chiefly  mechanical  owing  to  the  straining 
effect  of  the  fine  mineral  and  organic  deposit  formed  on  the 
surface,  which,  on  account  of  clogging,  has  to  be  periodically 
removed.  This  filter  also  removes  dissolved  organic  matter  to 
•some  extent  by  bacterial  action  in  the  presence  of  air  in  its  in- 
terstices. For  this  reason,  it  is  important  that  the  process  should 
be  conducted  slowly  and  intermittently  to  allow  of  aeration ;  it 
must  be  remembered,  however,  that  the  important  eflect  is  a 
mechanical  one.  It  is  this  property  of  air  which  also  mainly 
■accounts  for  the  increasing  purity  of  a  water,  so  far  as  dissolved 
organic  matter  is  concerned,  as  it  passes  onward  in  rivers. 

Rain-WateP  Filter.— For  the  filtration  of  rain  water  it  is  a 
common  practice  to  construct  a  filter  underground,  in  wliich 
•case  certain  precautions  are  necessary.    The  arrangement  ought 
•  See  BrUiah  Medical  Journal,  April  2nd,  1892. 
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to  be  similar,  on  a  small  scale,  to  that  just  described,  but  as,  in 
this  case,  the  filter  is  sunk  in  the  ground,  it  is  essential  that  the- 
brickwork  which  contains  the  sand  and  gravel  should  be  built 
in  cement,  so  as  to  render  it  impervious  to  soakage  from  the 
surrounding  soil.  Sometimes,  in  addition  to  sand  and  gravel,, 
charcoal  is  introduced,  but  this  is  objectionable,  because  the 
water  has  afterwards  to  be  stored,  and  charcoal  imparts  to  water 
a  material  which  favours  the  growth  of  organisms.  Such  filters 
as  these  are  apt  to  be  neglected,  on  account  of  their  inaccessi- 
bility, so,  in  order  to  facilitate  regular  cleansing,  a  convenient 
means  of  gaining  access  to  them  ought  to  be  provided.  This- 
rule  is  applicable  to  all  sanitary  appliances.  It  is  not  easy,  even 
if  every  facility  is  offered,  to  induce  the  public  to  systematically 
cleanse  and  inspect  them,  but  if  any  diflSculty  stands  in  the  way 
of  doing  so,  it  is  hopeless. 

It  would  appear  that  filtration  on  a  large  scale  afibrds  pro- 
tection against  water-borne  diseases  such  as  enteric  fever  and 
cholera,  but  only  after  some  amount  of  deposit  has  taken  place- 
on  the  surface  of  the  filter  which  causes  it  to  act  as  a  strainer 
against  the  passage  of  bacteria.  For  this  reason,  it  is  wise  to 
reject  the  first  water  which  passes  through  such  filters  after  the 
process  of  surface-cleaning,  to  allow  of  the  re-formation  of  the 
deposit  which  has  been  disturbed  by  that  operation. 

Domestic  Filters. — Great  ignorance  prevails  regarding  the- 
eflicacy  of  domestic  filters.  The  general  opinion  is  that,  however 
foul  the  water  may  be  to  start  with,  all  deleterious  matter  is- 
removed  by  their  use.  One  is  constantly  told  that  "the  water 
must  be  all  right,  because  every  drop  that  is  used  is  filtered," 
but,  as  a  matter  of  fact,  all  ordinary  filters  are  of  very  doubtful 
value,  for,  though  most  of  them  have  the  power  of  removing 
turbidity  from  water,  they  are  useless  as  preventives  of  water- 
borne  diseases,  and  after  they  have  been  in  use  for  some  time 
they  simply  act  as  culture  beds  for  micro-organisms,  and  so- 
contaminate  the  water  that  passes  through  them  instead  of 
purifying  it.  . 

The  material  most  frequently  used  as  a  filtering  medium  _m 
domestic  filters  is  charcoal,  or  a  combination  of  charcoal  with, 
silica  (silicated  carbon  filters). 

In  the  "  Filtre  Rapide  "  of  Maignen,  hitherto  largely  used 
in  the  army,  the  filtering  medium  is  charcoal  in  the  form  ot 
granules,  with  asbestos  cloth  as  a  straining  material.  Among 
Sther  articles  which  are  used  as  filtering  media  may  be  mentioned 
svonqv  iron,  magnetic  carbide  of  iron,  &c. 

Besides  acting  as  strainers  in  removing  the  larger  suspended 
particles,  most  domestic  filters  act  chemically  upon  decomposing 
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organic  matter  in  solution,  as  well  as  upon  certain  inorganic 
constituents,  but  their  effect  upon  fresh  organic  matter  would 
appear  to  be  nil. 

In  this  country  two  valuable  sets  of  experiments  with  filters 
have  recently  been  conducted,  the  one  by  Dr.  H.  H.  Johnston  at 
the  Public  Health  Laboratory  of  the  University  of  Edinburgh,*' 
and  the  other  by  Dr.  Sims  Woodhead  and  Dr.  Wood  for  th& 
British  Medical  Journal.^ 

Dr.  Johnston's  investigations  were  confined  to  four  filters — 
namely,  the  Atkins,  Maignen,  Nordtmeyer  -  Bei-kefeld,  and 
Pasteur-Chamberland — and  the  investigations  of  Dr.  Woodhead 
and  Dr.  Wood  included  experiments  with  these  filters  and 
nineteen  other  well-known  varieties. 

As  the  question  is  one  of  extreme  importance  from  a  health 
point  of  view,  the  published  accounts  of  both  sets  of  investigations 
should  be  carefully  studied.  The  following  summary  is  given 
for  the  benefit  of  those  who  may  not  have  an  opportunity  of 
seeing  the  original  papers  : — 

Dr.  Johnston's  experiments  were  conducted  with  Edinburgh 
main  water,  and  the  object  he  had  in  view  was  to  test  the  power 
of  the  filters  in  removing  the  micro-organisms  already  present  in 
the  water,  and  other  bacteria  which  were  purposely  added  to  it. 
Having  ascertained,  by  cultivation  experiments,  the  number  of 
bacteria  present  in  the  water,  the  filters  were  kept  at  work 
continuously,  the  filtrate  being  collected  periodically  for  similar 
bacteriological  tests. 

As  regards  both  Atkins'  and  Maignen's  filters,  the  first  series 
of  experiments  were  made  with  the  Edinburgh  water-supply, 
and  after  one  day's  working,  samples  were  collected,  which,  on 
examination,  were  found  to  contain  so  many  organisms  as  to  be 
uncountable.  At  the  end  of  eight  days'  working  the  filters  wer& 
again  tested  with  a  similar  result.  In  these  experiments  th& 
granular  carbo-calcis  was  not  sterilised  before  bein"  used  but 
was  thoroughly  washed  with  distilled  water;  the  other  parts  of 
the  fi  ters,  however,  had  been  sterilised.  Dr.  Johnston  writes 
regarding  this  series  of  experiments  :— "  As  the  Edinburgh  main 
water  placed  m  the  filters  only  contained  160  micro-organisms, 
in  each  cubic  centimetre,  it  is  probable  that  the  large  numbers 
ot  micro-organisms  found  in  the  filtered  water  were  derived  from> 

+  Anlif.^""       ^^^T  °f  Science  of  Edinburgh  University, 

veltton  T/nT^        *n-  ^'''^^"^n"  Efficiency  of  Water  Filters  in  the^Pre- 
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the  multiplication  of  the  micro-organisms  in  the  pores  of  the 
unsterilised  granulated  animal  charcoal,  as  well  as  from  the 
micro-organisms  present  in  the  Edinburgh  main  -water." 

A  second  series  of  experiments  were  conducted  with  the  same 
two  filters  after  all  parts  of  them  had,  it  was  thought,  been 
sterilised,  although,  in  the  case  of  the  Atkins  filter,  the  results 
indicated  that  this  was  not  the  case.  In  this  series  distilled 
water  containing  12  Bacilli  violacei  and  33  other  micro-organisms 
was  used,  and  the  following  are  the  conclusions  arrived  at  after 
a  series  of  tests  made  during  six  days'  working: — "Although 
the  Atkins  filter  was  not  sterilised  by  boiling  for  one  hour  at 
120°  0.,  still  the  enormous  numbers  of  Bacilli  violacei  and  other 
micro-organisms  found  in  the  filtered  water,  after  one  day's 
filtration,  conclusively  prove  that  this  filter  not  only  allows 
unicro-organisuis  to  pass  through  its  pores,  but  the  charcoal 
forms  a  suitable  nidus  for  the  growth  and  multiplication  of 
micro-organisms,  which  are  found  in  much  greater  numbers  in 
the  filtered  water  than  in  the  unfiltered.  Maignen's  filter  is  of 
some  service  in  removing  micro-organisms  from  water  on  the 
ifirst  and  second  days  of  filtration,  but  after  that  it  forms  a 
suitable  nidus  for  the  growth  and  multiplication  of  micro- 
organisms, which  are  found  in  much  greater  numbers  in  the 
filtered  water  than  in  the  unfiltered.  These  filters  are,  there- 
fore, useless  for  sterilising  water,  and  no  reliance  can  be  placed 
■on  them  for  removing  pathogenic  micro-organisms  from  drinking 
water." 

Before  considering  Dr.  Johnston's  experiments  with  the  other 
two  filters — the  Nordtmeyer-Berkefeld  and  the  Pasteur-Chamber- 
land — as  they  are  not  so  well  known  as  the  commoner  forms  of 
domestic  filters  it  may  be  well  to  give  a  short  description  of  each. 

In  general  appearance,  these  filters  (Figs.  2  and  3)  resemble 
each  other  very  closely,  and  the  action  of  both  is  purely 
mechanical. 

M.  Pasteur  first  designed  his  filter  for  the  purpose  of  sterilising 
•fluids  in  his  laboratory  work,  and  it  afterwards  occurred  to 
M.  Chamberland,  his  principal  assistant,  to  apply  the  material 
used  in  the  filter  for  the  filtration  of  drinking  water,  hence  the 
.name  given  to  the  filter.  The  filtering  medium  is  a  specially 
prepared  fine-grained  unglazed  porcelain  in  the  form  of  a 
•cylinder,  which  is  open  at  the  lower  end  only,  where  it  is 
provided  with  a  glazed  porcelain  nozzle.  The  cylinder  is  en- 
-closed  in  a  case  through  the  bottom  end  of  which  the  nozzle 
^passes  and  communicating  with  the  top  end  there  is  a  pipe 
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with  a  screw  socket  for  fastening  the  filter  on  to  a  water  tap. 
The  water  enters  the  outer  case,  filters  through  the  cylinder 
into  its  internal  cavity,  and  escapes  through  the  nozzle  at  the- 
lower  end.  Besides  this  form  of  tap  filter,  which  works  under 
pressure,  there  are  other  forms,  one  of  which  is  shown  in  the 
drawing  (Fig.  4),  which  act  without  any  pressure  beyond  that 
imparted  by  the  head  of  water  in  the  top  chamber,  and  to- 
increase  the  rate  of  delivery,  which,  of  course,  is  very  much 
lessened  by  the  absence  of  pressure,  a  series  of  filter  tubes  are- 


introduced.  There  are  also  other  forms  which  act  by  the 
pressure  produced  by  a  vacuum  which  takes  the  place  of  the 
pressure  in  a  service  main.  Although  the  Berkefeld  filter 
(Fig.  3)  differs  from  Pasteur's  but  slightly  as  regards  external 
appearance,  in  the  vital  element  of  the  filter— namely,  the 
cylinder— there  is  an  important  difference.  It  is  composed  of 
diatomaceous  earth  called  Eieselgiihr,  and,  although  it  has  the 
same  external  diameter,  the  internal  cavity  is  very  much  smaller; 
in  other  words,  the  walls  are  much  thicker.  In  appearance 
b  ttT^*^^^^*^  ^        ^°  smooth,  it  ia  also  more  porous  and  more 
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To  go  back  to  Dr.  Johnston's  experiments,  he  proved  that  the 
Berkefeld  filter  was  not  proof  against  the  penetration  of  bacteria 
through  its  substance  after  periods  of  working  varying  from 
four  to  ten  days,  whereas  the  Pasteur  filter  during  twenty-eight 
days  continuous  working  with  water  highly  charged  with  micro- 
organisms discharged  a  perfectly  sterile  filtrate. 

In  summing  up  on  the  -whole  series  of  his  experiments, 
Dr.  Johnston  writes : — "  The  results  of  the  experiments  have 
•conclusively  proved  that  the  Pasteur-Chamberland  filter  is  un- 
doubtedly the  best  and  the  only  one  on  which  reliance  can  be 
placed  for  permanently  sterilising  drinking  water." 

As  regards  the  experiments  of  Dr.  Sims  Woodhead  and  Dr. 
"Wood,  practically  the  same  conclusions  were  arrived  at  as  to  the 
value  of  ordinary  domestic  filters,  and  each  of  the  twenty-one 
varieties  tested  proved  quite  unreliable  in  removing  bacteria 
from  water.  Additional  interest  attended  these  later  experi- 
ments, because  besides  testing  the  power  of  the  filters  to  remove 
organisms  already  present  in  water  and  introduced  pathogenic 
organisms,  sterilised  water  charged  with  the  bacilli  of  cholera 
and  typhoid  was  used.  As  regards  the  Pasteur  and  Berkefeld 
filters,  the  experiments  of  Dr.  Woodhead  and  Dr.  "Wood  also 
practically  agree  with  those  of  Dr.  Johnston,  the  former  being 
favourably  reported  upon  and  the  latter  unfavourably. 

Dr.  Woodhead  and  Dr.  Wood  also  experimented  with  another 
form  of  porcelain  filter,  the  Porcelain  d'Amiante,  upon  which 
they  report  favourably,  only  it  is  stated  that  the  texture  of  the 
filter  medium  is  so  very  fine  that  its  use  is  only  practicable  as 
a  pressure  filter.  In  concluding  their  remarks,  these  two  ex- 
perimenters state :—"  Before  concluding,  we  may  perhaps  be 
permitted  to  make  a  few  observations  regarding  the  testimonials 
and  statements  published  by  the  makers  of  the  filters  (imperfect 
from  the  bacteriological  point  of  view)  which  we  have  reported 
on  These  filters  may,  as  we  have  already  said,  materially 
increase  the  risk  of  acquiring  infective  disease ;  but  in  addition 
they  are  to  be  looked  upon  as  an  unmitigated  evil,  in  so  tar  as 
they  give  rise  to  a  sense  of  false  security,  which  prevents  the 
precaution  of  boiling  the  water  being  taken  where  necessary 
We  should  recommend  accordingly  that  the  vendors  should 
either  withdraw  these  statements,  or  at  the  very  least  satisfy 
themselves,  by  taking  independent  expert  evidence,  that  they 
are  justified  in  making  these  claims  m  regard  to  the  prevention 
of  disease  by  the  use  of  their  filters.  '  So  much  then  for  the 
recent  experimental  data  upon  which,  in  this  country,  all 
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ordinary  domestic  filters  have  been  unfavourably  reported  upon, 
•and  in  other  countries  similar  conclusions  had  previously  been 
arrived  at,  in  support  of  the  conviction  which  has  long  been 
■entertained  by  sanitary  experts  as  to  the  danger  of  relying  on 
such  filters  as  safeguards  against  water-borne  diseases.  We  are 
not  solely  dependent,  however,  upon  trial  experiments  for  our 
conclusions,  for  the  statistics  of  the  French  army  unmistakably 
confirm  these.  Since  the  Pasteur  filter  was  used  in  the  French 
army  typhoid  fever  in  the  Paris  barracks  has  been  reduced  more 
than  25  per  cent.,  and  throughout  the  whole  army  over  50  per 
cent.  Again  in  1892,  M.  de  Freycinet,  in  reporting  a  still 
further  reduction,  says  : — "  Wherever  the  Pasteur  filter  has  been 
■applied  to  water  previously  bad,  typhoid  fever  has  disappeared." 

It  was  in  1888  that  the  Pasteur  filter  was  first  introduced 
into  the  French  army,  in  the  hope  that  it  would  be  instrumental 
in  diminishing  the  annual  prevalence  of  typhoid  fever  among 
the  troops.  Previous  to  its  introduction,  the  average  annual 
number  of  cases  in  the  army  amounted  to  6,881,  of  which 
number  1,270  occurred  in  the  Paris  barracks.  In  the  year  after 
the  introduction  of  the  filter  the  progressive  and  rapid  decline 
in  the  number  of  cases  began. 

In  1892,  Dr.  Barthelemy,  who  had  medical  charge  of  the 
troops  in  the  French  expedition  into  Dahomey,  reported  that 
the  use  of  the  Pasteur  filter  afforded  absolute  protection  against 
dysentery,  as  was  proved  by  the  fact  that  the  disease  attacked 
the  soldiers  whenever  the  use  of  the  filter  was  discontinued. 

Our  own  army  authorities  are  now  fully  alive  to  the  signifi- 
cance of  these  facts.  Until  quite  lately,  however,  the  filters  used 
in  the  British  army  belonged  to  the  class  of  filters  which  have  just 
been  criticised  so  unfavourably,  and  far  from  their  being  reliable 
in  affording  protection  against  water-borne  diseases,  itls  highly 
probable  that  they  added  to  the  danger.  In  support  of°this 
contention,  Dr.  Woodhead  and  Dr.  Wood  write : — "  We  must 
accordingly  conclude  that  the  danger  to  the  individual  is 
immensely  increased  by  spreading  the  dose  of  cholera  over  a 
more  prolonged  period,  as  in  this  way  the  material  may  be 
ingested  at  a  moment  when  the  conditions  are  favourable  for 
then-escaping  the  action  of  the  gastric  juice,  and  thus  entail  the 
possibihty  of  the  production  of  the  disease;  while  the  diminution 
in  the  number  of  organisms  ingested  involved  in  the  distribution 
ot  the  dose  over  a  longer  period  probably  exerts  no  influence 
on  the  risk  of  infection  or  the  gravity  of  the  disease  which  is  set 
up.    ihis  danger  of  all  imperfect  filters,  when  once  infected 
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with  a  disease  organism,  of  continuing  to  infect  the  water  for 
a  more  or  less  varied  period  is  most  marked  in  the  case  of 
pocket  filters,  as  when  these  have  once  become  infected  the 
disease  germ  may  be  carried  for  indefinite  periods  from  place  to 
place."* 

One  virtue  possessed  by  the  Pasteur  filter  has  not  yet  been 
mentioned — namely,  that  when  it  requires  cleansing,  attention, 
is  at  once  called  to  the  fact  owing  to  the  flow  of  water  through 
it  becoming  sloAver  and  slower.  The  cleansing  process  is  a  very 
simple  one,  as  the  cylinder  or  cylinders  which  can  readily  be- 
removed  have  merely  to  be  brushed  under  a  water-tap,  to  free 
them  from  the  slimy  deposit  which  collects  on  their  outer 
surface.  From  what  has  been  stated,  the  reason  of  the  omission 
of  a  detailed  description  of  the  more  common  filters  in  th& 
market  will  be  understood. 

Various  chemical  substances,  such  as  lime  and  alum,  are  used 
for  the  purpose  of  water  purification.  The  efi'ect  that  such 
produce  is  a  mechanical  one,  the  various  matters  in  suspension, 
both  organic  and  inorganic,  being  thrown  down  with  the  precipi- 
tate which  is  formed  on  the  addition  of  the  material.  The- 
organic  matter  in  solution  remains  unafiected  by  the  process. 

Boiling'  as  a  means  of  Purification.— One  excellent  and 

simple  method  of  water  purification  on  a  small  scale  has  not  yet 
been  mentioned,  and  that  is  boiling. 

The  efi'ect  that  boiling  has,  is  to  cause  certain  salts  to  be  de- 
posited (as  mentioned  in  referring  to  the  hardness  of  waters),  and 
matters  in  suspension  in  the  water  are  carried  down  with  them, 
but  the  all-important  efi'ect  of  boiling  is  that  as  the  organisms  of 
disease  cannot  withstand  a  moist  temperature,  even  for  a  short 
period,  of  212°  F.  (the  boiling  point  of  water),  the  great  danger 
of  infection  by  water  may  thus  be  removed.  Inspectors,  therefore, 
in  all  cases  in  which  suspicion  attaches  to  water  as  the  carrier  of 
disease,  ought  to  bear  this  in  mind,  and  do  all  they  can  to  en- 
courage the  public  to  take  advantage  of  this  simple  safeguard 
of  boilino-  say  for  about  five  or  ten  minutes,  before  using. 

Takinff  of  Samples.— It  is  the  inspector's  duty,  when  he- 
has  reason  to  suspect  that  a  water-supply  is  likely  to  be  con- 
taminated, or  when  he  is  requested  to  do  so  by  the  medica 
officer  of  health,  to  procure  a  sample  for  analysis  by  the  medical 
officer  or  analyst.    In  doing  so,  the  following  instructions  ought 

to  be  attended  to.  j.  xi.    u  i4.i    •       u-  i 

It  is  hardly  necessary  to  say  that  the  bottle  m  whicli  the 
sample  is  taken,  which  should  be  a  Winchester  quart,  must  be 
♦  British  Medical  Journal,  Nov.  10,  1894,  p.  1058. 
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scrupulously  clean ;  before  being  filled,  it  should  be  rinsed  out 
two  or  three  times  with  the  water  that  is  to  be  analysed.  The 
bottle  ought  to  have  a  glass  stopper,  and  it  is  well  to  cap  it 
with  leather,  the  string  being  sealed  with  sealing-wax.  If  for 
any  reason  a  stoppered  bottle  cannot  be  obtained,  an  ordinary 
cork  may  be  used,  but  it  must  be  a  clean  new  one,  and  it  also 
ought  to  be  capped  as  described. 

The  following  particulars,  when  applicable,  ought  to  ac- 
company each  sample  : — 

1.  Date  on  which  the  sample  was  taken. 

2.  If  from  well,  stream,  town  supply,  or  other  source  1 

3.  If  from  well,  how  deep,  approximately  ? 

4.  What  is  the  distance  from  the  nearest  midden,  drain,  or 
cesspool  ? 

5.  How  far  from  stable  or  farm-yard  1 

6.  Is  there  any  other  possible  source  of  pollution  1 

7.  Is  the  water  drawn  from  pump  or  tap  1 

8.  If  from  a  pump,  is  it  one  of  wood,  iron,  or  what  1 

9.  If  from  a  tap,  are  the  pipes  of  lead,  iron,  galvanised  iron, 
or  are  they  otherwise  specially  protected  1 

10.  What  is  the  special  reason  (sickness,  &c.)  for  requiring 
analysis  1  ° 

11.  Are  there  any  other  particulars  to  which  it  is  desirable 
that  attention  should  be  called? 

One  is  sometimes  asked  by  an  inspector  whether  any  simple 
test  can  be  applied  by  him  to  determine  roughly  whether  a 
certain  water  is  good  or  bad,  with  a  view  to  assist  him  in 
deciding  whether  or  not  a  sample  should  be  taken  for  analysis. 
The  question  must  be  answered  in  the  negative.  He  must  be 
guided  by  the  existence  of  anything  in  the  local  sanitary  con- 
ditions that  may  operate  injuriously  in  contaminating  the  water 
in  question. 


Inspector's  Duty  with  regard  to  Water-Supplt. 

Among  the  numerous  duties  an  inspector  is  called  upon  to 
periorm  there  are  none  to  which  greater  importance  can  be 
attached  than  that  of  enquiring  as  to  whether  the  conditions 
upon  which  a  pure  water-supply  is  dependent  are  violated. 
_Lhese  conditions  vary  in  accordance  with  the  nature  of  the  supply, 
in  the  case  of  large  urban  districts  with  public  water-supplies, 
theenqmry  so  far  as  the  inspector  is  concerned,  will  be  directed 
mainly  to  the  house  connections,  while  in  rural  and  small  urban 
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districts,  which  are  dependent  upon  local  supplies  from  wells, 
springs,  &c.,  the  chief  circumstances  to  be  noted  are  the  house 
surroundings. 

Summary. — From  what  has  already  been  said,  the  details 
which  in  each  case  should  receive  attention  will  be  appreciated, 
but  perhaps  it  may  be  well  to  repeat  the  more  important  of 
these,  by  way  of  summary. 

1.  That  the  water-supply  of  a  household  ought  to  be  within  a 
convenient  distsmce, plentiful  and  pure;  but  if  from  any  cause  the 
supply  should  be  limited,  the  smallest  quantity  admissible  for 
houses  without  water-closets,  is  4  gallons  per  head  per  day,  an 
amount,  however,  which  would  not  admit  of  perfect  cleanliness, 
or  proper  flushing  of  the  drains. 

2.  That  upland  surface  water  and  water  from  springs  and  deep 
wells  is  usually  of  good  quality,  while  that  from  cultivated  land, 
rivers,  and  surface  wells  must  be  viewed  with  suspicion. 

3.  That  the  spot  selected  for  a  well  ought  to  be  at  the  highest 
point  of  the  site,  and  as  far  removed  as  possible  from  all  sources 
of  pollution ;  also,  that  the  well  should  be  so  constructed  as  to 
be  absolutely  impervious  to  surface  pollution,  by  building  the 
brickwork  in  cement,  sealing  the  surface  with  stone  slabs,  and 
attaching  a  properly  constructed  pump. 

4.  That  in  the  case  of  deep  wells,  the  brickwork  ought  to  be 
built  in  the  same  manner,  at  any  rate  down  to  the  impervious 
stratum  of  clay  or  rock. 

5.  That  in  all  cases  in  which  surface  leakage  is  suspected, 
the  well  ought  to  be  opened  and  examined. 

6.  That  while  storage  in  a  house  is  objectionable,  in  cases  in 
which  it  cannot  be  avoided,  the  cistern  should  be  constructed  of 
a  material  which  will  not  impart  any  injurious  matter  to  the 
water,  and  be  placed  in  an  accessible  situation,  to  facilitate 
inspection  and  cleansing.  It  should  be  covered,  ventilated,  and 
have  an  overflow  into  the  open  apart  from  any  drain.  The 
supply-pipe  to  the  closet  ought  to  be  intercepted  by  a  second 
small  cistern. 

7.  That  the  supply  ought  to  be  constant,  and  that,  except  in 
special  cases,  the  charge  ought  to  be  by  rate. 

8.  That  lead  pipes  cannot  always  be  used  with  safety. 

9.  That  although  the  water  may  be  perfectly  clear  it  does 
not  follow  that  it  is  not  dangerously  polluted. 

10.  That  none  of  the  ordinary  filters  in  the  market  can  be 
trusted  to  render  harmless  any  disease-poison  the  water  may 
contain. 

11.  That  all  filters  require  cleansing. 

12.  That  nothing  of  an  organic  nature  ought  to  form  part  of 
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a  filter,  and  that  it'  should  be  so  arranged  that  it  can  be  taken  to 
pieces  with  ease. 


CHAPTER  III.^ 

VENTILATION  AND  WARMING. 


PuEE  air  is  as  essential  to  health  as  pure  water,  although  the 
public  are  very  ignorant  of  the  fact.  Unfortunately,  the  air  of 
our  rooms  may  be  loaded  with  impurities  without  any  visible 
sign  being  apparent  that  such  is  the  case,  and  although,  fortu- 
nately, some  of  us  have  timely  warnings  of  evil,  in  the  shape  of 
headaches  and  feelings  of  depression,  others  seem  to  possess 
an  unfortunate  immunity  from  any  such  indication  of  danger. 
Probably  children  helplessly  suffer  in  like  manner,  but,  reared 
in  homes  almost  hermetically  sealed  against  the  entrance  of 
fresh,  or  the  exit  of  foul  air,  to  be  transferred  later  in  life,  for 
■certain  periods  of  the  day,  to  schools  and  workshops  that  may 
be  similarly  described,  their  constitutions,  if  they  withstand  the 
strain  that  is  thus  placed  upon  them,  become  blunt  to  all  impres- 
sions— nature  ceases  to  sound  the  warning  note  which  for  so  long 
has  been  disregarded. 

Although,  to  the  uninitiated,  it  would  appear  that  air  does 
not  come  into  such  direct  contact  with  our  internal  economy 
as  water,  this  is  a  mistaken  notion.  We  inhale  in  the  course  of 
twenty-four  hours,  while  at  rest,  480  cubic  inches  per  minute 
{twice  this  amount  or  more  when  at  work),  which  is  brought 
into  intimate  contact  with  the  blood  in  the  microscopical  cells  of 
the  lungs,  around  which  the  blood-vessels  ramify.  It  is  here 
that  the  air  performs  its  function  by  giving  up  oxygen  to  the 
blood,  and  receiving  from  it  moisture  and  various  effete  matters. 
1  he  number  of  air-cells  has  been  estimated  at  between  5  and  6 
millions,  with  a  combined  area  of  from  10  to  20  square  feet. 

ihese  figures  will  give  some  idea  of  their  minute  size,  and  of 
the  extent  of  the  absorbent  surface  presented  to  the  air. 

The  presence  of  impurity  in  water  is  in  some  cases  indicated 
py  Its  turbid  appearance,  but  the  air  of  our  rooms,  however 
impure  it  may  become  from  overcrowding,  presents  no  visible 
evidence  of  the  fact. 
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The  composition  of  the  atmosphere  varies  in  different; 

situations.  In  the  following  table  the  proportions  of  the  various 
ingredients  of  an  average  sample  are  given  : — 

Composition  of  Atmosphekic  Air  {Parkes).* 


Oxygen, 

Nitrogen,     .       ,  , 
Carbonic  Acid,    .  . 
Watery  Vapour,  . 
Ammonia,  . 
Organic  matter  (in  vapour  or  suspended, " 
organised,  imorgaaised,  dead  or  living), 
Ozone,  ...... 

Salts  of  Sodium,  .... 

Other  mineral  substances,  . 


209-6  per  1000  volumes. 
790  0 
0-4 

varies  with  temperature, 
trace. 


Variable. 


Oxygen  is  the  all-important  element.  It  is  the  gas  to  which 
the  air  owes  its  purifying  power,  and  it  is  the  great  supporter  of 
combustion.  If  the  proportion  present  were  much  diminished, 
a  light  would  cease  to  burn,  and  life  would  become  impossible. 

Ozone  is  another  form  of  oxygen,  possessing  similar,  but  more 
active  properties.  As  a  rule,  it  is  only  to  be  found  in  the  purest 
atmospheres,  and  is  absent  in  populous  districts. 

NitFOg"en  acts  as  a  diluent  of  oxygen,  which,  in  its  pure  state, 
is  far  too  potent.  Unlike  oxygen;  it  does  not  support  combustion, 
but,  like  carbonic  acid  gas,  if  present  in  excess,  it  extinguishes  a 
light. 

The  quantity  of  capbonic  acid  present  varies  from  -2  to  -5 
part  per  1,000  of  out-door  air ;  the  former  may  be  the  proportion, 
in  mountainous  districts,  and  the  latter  in  some  densely  popu- 
lated parts  of  towns. 

In  rooms  without  proper  ventilation,  ten  times  the  above 
amount  of  carbonic  acid  may  be  present,  but  although  large 
quantities  of  this  gas  are  discharged  into  the  atmosphere  as  the 
result  of  the  combustion  of  coal,  respiration,  (fee,  the  quantity 
present  in  the  air  varies  very  little,  owing  to  the  diluting  action 
of  the  winds,  and  the  power  possessed  by  plants  in  absorbing 
and  appropriating  the  carbon. 

In  addition  to  carbonic  acid,  a  large  quantity  of  OFSfanie 
matter,  the  result  of  tissue  waste,  and  also  impure  vapOUr  are 
given  off  from  the  lungs  and  skin,  and  it  is  to  thesfe  that  injury 
must  in  a  large  measure  be  attributed.  Carbonic  acid  in  itself 
may  be  present  in  considerable  quantity  without  any  ill  effects 

•  A  new  eas,  argon,  discovered  by  Lord  Rayleigh,  and  another,  helium, 
must  now  be  added  to  the  above  list.  Their  significance  in  a  hygienic 
sense  is  not  at  present  known. 
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beinf  apparent,  as  is  demonstrated  in  the  case  of  workers  in 
aerated  water  manufactories.  It  has  been  ascertained  by  experi- 
ment, that  the  ratio  of  carbonic  acid  added  to  the  air  as  the 
result' of  respiration,  corresponds  very  closely  with  the  amount 
of  organic  matter  from  the  same  source,  and  for  this  reason  it  is 
taken  as  a  standard  of  purity.  I*  is  the  presence  of  effete 
organic  matters  from  our  bodies  that  causes  the  disagreeable 
odour  and  sensation  of  stuffiness  experienced  in  occupied  rooms 
that  are  unventilated. 

In  addition  to  impurity,  the  result  of  respiration,  the  air  is 
liable  to  be  contaminated  by  materials,  both  solid  and  gaseous, 
from  a  great  many  sources.  Among  the  former  may  be  men- 
tioned particles  of  dust  of  all  descriptions,  too  numerous  to 
mention,  pollen  of  plants,  germs  of  various  sorts  (including,  it 
may  be,  some  that  we  know  to  be  instrumental  in  the  production 
of  disease),  and  fragments  of  carbon  and  tarry  matters  from  the 
imperfect  combustion  of  coal.  Among  the  latter  are  special 
gases  evolved  in  certain  trades,  and  others  the  result  of  combus- 
tion, as  well  as  effluvia  from  badly  constructed  sewers,  and  from 
collections  of  excreta,  manure,  and  refuse  of  all  descriptions. 

The  use  of  gas  in  rooms  and  factories  adds  greatly  to  the 
impurity  of  the  air.  One  cubic  foot  of  gas  will,  in  burning, 
consume  the  entire  oxygen  of  8  cubic  feet  of  air,  and  also 
impart  certain  noxious  compounds  of  sulphur  and  carbon  to  the 
air.  In  spite  of  this,  we  find  that  people  not  only  use  gas  for 
lighting  purposes,  but  also,  in  the  shape  of  a  naked  flame,  as  a 
means  of  heating  rooms,  shops,  and  factories.  An  oil  lamp 
with  a  good  burner  will  consume  3 '2  cubic  feet  of  oxygen  in  an 
hour,  so  that,  it  may  be  said  that  one  gas  burner  of  ordinary  size 
is  ten  times  worse,  as  regards  the  injury  it  does,  than  a  lamp 
giving  an  equal  light. 

From  what  has  been  stated,  it  will  not  appear  surprising  that 
the  air  of  towns  should  compare  unfavourably  with  that  of 
country  districts ;  the  wonder  is  rather  that  the  difference  is  not 
greater,  and  this  can  only  be  explained  by  the  purifying  power 
possessed  by  the  oxygen  of  the  air  itself,  and  the  action  of  the 
winds  in  distributing  the  impurity  over  a  large  area;  it  is 
important,  therefore,  that  the  former  should  not  be  overtaxed, 
and  that  the  latter  should  have  full  play. 

Diseases  Proddced  by  Impure  Aie. 

The  effect  of  impure  air  on  the  health  of  the  people  is  illus- 
trated by  the  various  tables  given  in  the  first  chapter.  The 


38 


PBACTICAI,  SANITATION. 


excessive  mortality  from  lung  diseases  in.  the  case  of  those 
engaged  in  certain  dust-producing  occupations,  as  well  as  the 
influence  on  the  death-rate  of  overcrowding,  and  of  the  back-to- 
back  arrangement  of  houses,  is  there  proved  by  statistics.  In 
addition  to  this,  however,  there  can  be  no  question  that  foul  air 
is  highly  conducive  to  a  general  lowering  of  the  vital  functions, 
which  renders  illness  more  frequent,  and  recovery  more  uncertain 
and  prolonged. 

The  success  which  attends  the  medical  and  surgical  treatment 
of  cases  in  hospitals,  as  compared  with  the  results  of  similar 
treatment  at  home,  in  overcrowded  and  badly  ventilated  cottages, 
is  recognised  by  all  medical  men,  and,  that  fresh  air  is  a  factor 
which  largely  contributes  to  the  good  result  in  the  former  case, 
is  generally  admitted.  Again,  there  can  be  no  question  that  the 
severity  of  infectious  disease,  as  well  as  the  risk  of  infection,  is 
greatly  increased  by  atmospheric  impurity. 

Enough  has  been  said  to  indicate  the  importance  of  fresh  air. 
We  must  now  pass  on  to  consider  the  amount  that  is  necessary, 
and  the  means  at  our  disposal  for  obtaining  a  proper  supply. 

Quantity  of  Air  Required 

As  the  amount  of  carbonic  acid  gas  present  in  the  air  of  a 
room  corresponds  with  the  degree  of  impurity  caused  by  effete 
matters  given  off  from  our  bodies,  that  gas,  as  already  stated, 
is  taken  as  a  standard  in  estimating  the  condition  as  regards 
ventilation.  Up  to  a  certain  point,  one  can  detect  different 
degrees  of  impurity  by  the  sense  of  smell,  and  the  sensation  of 
stuffiness  experienced  on  entering  a  room  from  the  open  air,  but 
the  power  of  discrimination  as  to  degree  ceases  after  a  certain 
amount  of  foulness  is  exceeded.  The  figures  in  the  following 
table,  prepared  by  Dr.  de  Ohaumont,  and  which  have  been  care- 
fully tested,  indicate  the  point  at  which  impurity  becomes  first 
apparent  to  the  senses,  and  also  when  the  power  of  discrimina- 
tion as  to  degree  of  impurity  ceases. 

It  is  not  desirable  to  burden  the  memory  with  many  figures  ; 
but,  from  a  ventilation  point  of  view,  it  is  important  to  remember 
that  when  respiration  has  added  0*2  vol.  of  carbonic  acid  per  1,000 
to  the  air  of  a  room,  the  effect  begins  to  become  apparent  to 
the  senses ;  consequently,  it  may  be  concluded  that  an  amount 
beyond  this  is  not  compatible  with  a  properly  ventilated  room. 

it  must  be  remembered  that  these  figures  do  not  represent  the 
actual  amount  of  carbonic  acid  gas  present  in  the  air,  but  only 
that  which  is  added,  so  that  from  0  3  to  0  4  (the  amount  natur- 
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ally  present  in  the  air  itself)  must  be  added  in  each  case  to  show 
the  total  amount.    This  applies  also  to  the  remarks  that  follow. 

The  amount  of  carbonic  acid  given  off  per  hour  by  a  person 
at  rest,  is  0-6  cubic  feet;*  it  follows,  therefore — if  the  air  of  the 
room  is  to  be  kept  at  the  above  standard  of  purity — that  3,000 
cubic  feet  of  fresh  air  must  be  introduced  for  each  person  during 
that  time.  This  brings  us  to  the  consideration  of  the  amount 
of  cubic  space  required  for  each  person. 


1. 

2. 

3. 

4. 

Fresh,  or  not  differing 
sensibly  from  the 
outer  air. 

Rather  close.  Organic 
Matter  becoming  per- 
ceptible. 

Close,  Organic  Matter 
disagreeable. 

Very    close.  Organic 
Matter  offensive  and 
oppressive:  limit  of 
differeutiatioQ by  the 
senses. 

Mean  Carbonic  Acid  per  1,0001 
volumes  of  air,  the  result  of  > 
respiratory  impurity,     .       .  ) 

0-19 

0-41 

0-67 

0-91 

Cubic  Space  Required. 

It  is  obvious  from  what  has  been  said  that  the  question  of 
space  is  one  which  is  entirely  dependent  iipon  the  facility  that 
exists  for  changing  the  air  of  a  room,  and,  granting  the  possi- 
bility of  doing  so  to  an  indefinite  extent,  it  becomes  quite  im- 
material how  limited  the  space  allowed  for  each  person  may  be. 
Were  it  not  for  one  consideration,  this  theory  would  be  perfectly 
applicable  in  practice,  but  it  is  found  to  be  unworkable  on  account 
of  the  draughts  that  result  from  the  rapid  movement  of  the 
cold  air. 

Temperature,  then,  influences  the  pace  at  which  air  may 
travel  without  causing  a  feeling  of  draught.  Air  at  55°  to 
60°  Fahr.  travelling  at  IJ  feet  per  second  is  not  perceptible,  at 
2  to  2i  feet  it  is  imperceptible  to  some  persons,  at  3  feet  it  is 
perceptible  to  most,  while  at  3^  feet  it  is  perceptible  to  all, 
and  anything  above  this  causes  a  feeling  of  draught.  If  the 
air  be  warmed  to  70°  Fahr.,  a.  greater  velocity  is  not  perceived, 
but  if  the  temperature  be  as  high  as  90°  Fahr.,  it  again  becomes 
•  This  is  an  average — men  give  ofif  more,  and  children  less. 
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more  perceptible ;  this  also  happens  if  it  be  lowered,  sav  to 
40*  Fahr. 

Experience  teaches  that,  in  this  country  all  that  can  be  borne 
is  a  change  of  the  air  of  a  room  three  times  an  hour ;  it  follows, 
therefore,  that  in  order  to  retain  the  standard  of  purity,  viz., 
0-2  of  added  carbonic  acid  gas,  as  each  person  contributes 
0"6  cubic  feet  of  the  gas  per  hour,  the  space  allowed  per  head 
ought  to  be  1,000  cubic  feet.  In  practice,  this  amount  is  very 
seldom  met  with,  indeed,  in  cottages  it  too  often  does  not  exceed 
from  200  to  250.  The  amount  provided  in  barracks  is  600  cubic 
feet,  and  that  usually  required  for  common  lodging-houses  is  300. 

Theoretically,  from  the  amount  of  impui'ity  added  to  the  at- 
mosphere by  animals,  such  as  horses  and  cattle,  the  amount  of 
space  required  by  them,  on  the  above  calculation,  would  be  from 
3,000  to  7,000  cubic  feet,  but  this  amount  in  their  case  is  neither 
requisite  nor  attainable.  The  conditions  are  altogether  different, 
as  much  greater  liberty  may  be  exercised  in  the  direction  of  free 
ventilation.  In  practice,  1,000  cubic  feet  per  head  is  a  satisfac- 
tory amount.  The  Regulations  \inder  the  Dairies,  Cowsheds, 
and  Milkshops  Order,  usually  require  800  cubic  feet,  although 
in  some  cases  the  amount  is  only  600,  or  even  less,  which  cannot 
be  said  to  be  sufficient. 

Fallacy  coneepning"  Large  Rooms.— It  is  a  popular  idea 

that  plenty  of  space  does  away  with  the  necessity  for  ventilation, 
but  this  is  a  mistake.  Even  with  a  space  of  10,000  cubic  feet 
occupied  by  one  person,  in  the  absence  of  ventilation,  the  limit 
of  impurity  would  be  reached  in  a  little  over  three  hours,  after 
which  time  the  same  amount  of  fresh  air  would  have  to  be 
introduced  as  in  the  case  of  a  smaller  room,  in  order  not  to 
exceed  the  standard  of  impurity. 

The  heig"ht  of  a  room  is  an  important  consideration  m  a 
ventilation  enquirv.  The  respiratory  impurities  tend  to  ac- 
cumulate about  the  occupants  of  the  room,  and  beyond  a  certain 
point  loftiness  will  not  take,  the  place  of  floor-space.  The  air  of  a 
space  enclosed  by  high  walls,  but  uncovered  by  a  roof  would 
Boon  become  very  foul  if  the  space  were  overcrowded.  There  is 
no  objection  to  a  lofty  room,  but  it  must  be  remembered  m 
estimatin<r  the  capacity  in  a  ventilation  sense,  that  a  height  of 
12  to  13  feet  only  should  be  considered,  as  this  may  be  taken 
to  be  the  maximum  useful  height  of  a  room. 

Ventilation  and  Warming  of  Schools. 

Some  years  ago  the  author  conducted  an  f 
regard  to  the  conditions  of  warming  and  ventilation  of  tbe 
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elementary  schools  in  the  rural  district  of  Stafford,  and  for  that 
purpose  it  was  necessary  to  make  analyses  of  the  air. 

As  the  question  has  an  important  bearing  on  the  subject 
at  present  being  discussed,  the  foregoing  table,  giving  the  result 
of  the  analyses,  with  condensed  remarks  as  to  other  circum- 
stances, will  prove  of  interest.  The  significance  of  each  heading 
of  the  table  will  be  understood  from  what  has  already  been  said. 
The  samples  were  taken  during  the  winter  months,  about  the 
same  time  of  day  in  each  case,  and  after  the  schools  had  been 
occupied  for  about  three  hours. 

One  cannot  expect  that  the  air  of  schools  should  come  within 
the  standard  of  purity,  considering  the  present  small  amount  of 
space  required  by  the  Education  Department  (100  cubic  feet  per 
head),  and  for  this  reason,  it  is  the  more  essential  to  adopt  all 
reasonable  measures  in  order  to  approach  that  standard  as  nearly 
as  possible.  In  the  cases  given  in  the  table  which,  in  all 
probability,  may  be  taken  as  types  of  the  condition  of  school 
ventilation  throughout  England,  the  amount  of  impurity  in  the 
atmosphere  of  the  best  school  is  more  than  twice  what  it  ought 
to  be,  while  in  the  worst,  the  standard  is  exceeded  by  six  times. 

The  figures  also  represent  a  better  all  round  condition  of 
ventilation  than  would  generally  be  found,  for  the  number  of 
children  present  at  the  time  of  taking  the  sample  of  air  was, 
in  several  instances,  considerably  below  the  average  attendance. 

To  properly  ventilate  a  school,  or  any  other  public  building  in 
which  the  space  per  head  is  so  small,  is  a  matter  of  great 
difficulty,  and  unless  mechanical  means  are  adopted,  it  amounts 
to  an  impossibility.*  .       c  -u  ■ 

The  bearing  that  cubic  space  has  upon  the  condition  of  the  air 
in  occupied  rooms,  is  well  illustrated  by  the  figures  of  the  table, 
which  show  that  the  greatest  capacity  is  by  no  means  always 
associated  with  the  greatest  purity. 


Measurement  of  Cubic  Space. 

The  estimation  of  the  capacity  of  a  room  of  ordinary  shape  is 
a  simple  matter,  all  that  is  necessary,  in  an  empty  room  without 
ancrles  projections,  or  recesses,  being  to  multiply  by  each  other, 
the  length,  breadth,  and  height.  It  is  more  convenient  to 
express  the  measurements  in  feet  and  decimals  of  a  foot  than  in 
feet  and  inches. 

•  For  an  account  of  the  difference  in  cost  between  mechanical  and  natural 
+fi„+;r^n  in  the  case  of  schools,  and  the  comparative  results  obtained  by 
IhfoLt  anVth^oth"'  see  a  Report  by  Pro£  cLnelley  for  the  information 
of  the  School  Board  of  Dundee,  1889. 
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The  following  table  gives  approximately  the  proportion  ia 
decimals  that  inches  bear  to  feet : — 


Inches. 

Decimal  Parts 
of  a  Foot. 

Inches. 

Decimal  Parts 
of  a  Foot. 

12 

1-00 

6 

0-50 

11 

0-92 

5 

0-42 

10 

0-83 

4 

0-33 

9 

0-75 

3 

0-25 

8 

0-67 

2 

017 

7 

058 

1 

0  08 

Eor  example,  if  a  room  measures  12  ft.  6  in.  in  length,  10  ft. 
3  in.  in  breadth,  and  10  ft.  in  height,  the  calculation  will  be  as- 
follows  :— 12-5  X  10-25  x  10  =  1281.  The  capacity  of  the  room, 
in  question,  then,  is  1,281  cubic  feet. 

Any  recesses  that  exist  must  be  measured  separately,  and 
added  to  the  total;  and  projections,  in  the  shape  of  walls  or  cup- 
boards, must  be  deducted  from  it. 

In  the  case  of  rooms  of  irregular  shape,  it  is  necessary  ta 
measure  portions  separately,  in  order  to  arrive  at  the  true 
capacity. 

The  following  are  the  rules  to  be  followed  in  the  examples 
most  frequently  met  with  : — 

Area  of  a  triangle  =  base  multiplied  by  half  the  height. 

Suppose,  in  the  figure  given  (Fig.  5),  the  base  measures  12  feet 
and  the  height  6  feet,  the  area  would  be  36  feet.  This  rule 
applies  in  the  case  of  rooms  without  ceilings ;  the  section  of  the 
space  within  the  slope  of  the  roof,  representing  the  triancrle 
is  measured  by  multiplying  the  breadth  of  the  room  (base"  of 
triangle)  by  half  the  height  from  the  roof  angle  to  a  line 
corresponding  with  the  height  of  the  walls,  and  this  figure 
multiplied  by  tlie  length  of  the  room  will  give  the  cubic  capacity 
oi  that  part  of  the  space  embraced  by  the  roof  slope. 

In  the  case  of  a  room  the  walls  of  which  are  irregular  as  to 
^°^^esponding,  for  example,  to  the  figure  represented 
(D  ig.  b),  the  area  may  be  obtained  by  dividing  the  floor  space  into 
triangles,  and  taking  the  sum  of  their  areas— this  figure  multiplied 
by  the  height  from  floor  to  ceiling  will  give  the  cubic  capacity. 
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In  the  case  of  a  circle,  the  area  is  obtained  by  multiplying  the 
square  of  the  diameter  by  -7854,  and  this  figure  multiplied  by 
the  height  of  the  room  will  give  the  capacity. 

The  area  of  a  segment  of  a  circle  (Fig.  7)  is  obtained  by 
adding  the  cube  of  the  height,  divided  by  twice  the  chord  (a  line 
joining  the  extremities  of  the  arc  of  the  circle),  to  two-thirds 

of  the  product  of  chord  and  height  (Oh.  x  H  x  |)  +  — !— 

^'     2  Oh. 

The  figure  obtained,  if  multiplied  by  the  height  of  the  room, 
in  the  case  of  a  circular  recess,  or  the  length  of  the  room,  in 
the  case  of  a  circular  roof,  will  give  the  capacity  of  the  space 
enclosed. 

The  cubic  capacity  of  a  dome  is  ascertained  by  multiplying 
two-thirds  of  the  product  of  the  area  of  the  base  by  the  height 
(area  of  base  x  height  x  f ),  the  area  of  the  base  being  simply 
that  of  a  circle. 

Fig.  5.  Fig.  C. 

By  applying  these  rules  most  spaces  usually  met  with  may  be 
measured,  and  by  dividing  the  total  capacity  by  the  number  of 
persons  occupying  the  room  in  question,  the  cubic  space  per 
bead  is  obtained. 

Ventilation. 

By  ventilation  is  meant  the  dilution  and  removal  of  all 
impurities  which  collect  in  the  air  of  inhabited  rooms.  The 
process  may  be  the  result  of  forces  constantly  acting  in  nature — 
Natural  Ventilation  ;  or  it  may  be  the  result  of  forces  set  in 

action  by  man— Aptificial  Ventilation. 

In  order  to  understand  the  operation  of  the  various  ventila- 
ting^ appliances  in  use,  it  is  necessary  first  to  understand  the 
principles  with  which  they  must  all  comply  to  insure  success. 
Although  many  difficulties  are  met  with  in  devising  ventilation 
schemes,  these  arise  not  so  much,  perhaps,  from  want  of 
knowledge  on  the  part  of  the  person  engaged,  as  from  the  im- 
possibility of  the  task  he  is  asked  to  perform.  By  the  use  of 
artificial  means,  a  large  volume  of  air  may  be  passed  through  a 
room  ;  but,  as  already  explained,  if  the  rate  at  which  the  air 
travels  exceeds  a  certain  pace,  a  feeling  of  draught  is  the  result. 


TBNTILATION  AND  WARMINQ. 


45 


Principles  of  YENTiiiATiox. 


The  chief  forces  acting  in  natiire  which  encourage  ventilation 
are  (1)  Diffusion;  (2)  the  action  of  the  winds  ;  and  (3)  the  move- 
ment produced  hy  unequal  weights  of  air,  upon  which  principle  the 
■(find  itself  is  dependent. 

Diffusion  is  the  term  applied  to  the  power  which  gases  of 
different  densities  possess  of  mixing  with  each  other.  This 
intermixing  may  take  place  through  porous  substances,  such  as 
dry  brick,  but  it  is  slow  under  all  circumstances,  and,  therefore, 
it  assists  in  ventilation  only  to  a  slight  extent. 

The  Wind  is  an  active  agent  in  ventilation,  but  it  is  open  ta 
the  objection  that,  while  at  one  time  it  is  practically  almost 
stagnant,  at  another  it  may  be  blowing  with  great  force,  and  for 


this  reason  it  is  difficult  to  regulate  its  effect.  "When  the 
weather  will  admit  of  it,  the  action  of  the  wind  may  be  taken 
advantage  of,  by  opening  windows  on  opposite  sides  of  a  room, 
as  a  free  cross  current  of  air  will  thus  be  produced  ;  this  practice 
ought  invariably  to  be  followed,  at  intervals,  when  rooms  are 
unoccupied,  for  example  in  the  case  of  schools,  as  by  such  means, 
a  rapid  renewal  of  the  air  is  effected. 

The  action  of  the  wind  is  also  of  great  assistance  in  encouraging 
an  upward  current  in  ventilating  shafts,  by  reason  of  the  aspirat- 
ing effect  that  one  current  of  air  has  when  passing  at  right  angles 
across  another,  in  the  manner  indicated  by  the  arrows  in  the- 
sketch  (Fig.  S). 

The  action  of  the  wind  has  been  taken  advantage  of  in  hous& 
ventilation  by  fixing  movable  cowls  at  the  top  of  shafts,  with 
vanes  so  fixed  as  to  direct  the  mouth  of  the  one  towards  the- 


Fig.  8, 
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-wind,  and  of  the  other  in  the  opposite  direction.  The  effect  ia 
that  the  wind  enters  the  cowl  which  has  its  mouth  turned  in  the 
•direction  in  which  it  is  travelling,  when  it  can  be  conducted  by 
pipes  to  the  various  rooms,  and  returned  to  the  reverse  cowl  by 
■otlaer  pipes  (Fig.  9). 

So  far  as  house  ventilation  is  concerned,  this  plan  has  not 
'been  found  to  answer,  as  the  great  variation  in  the  pace  at 
which  the  wind  travels  renders  it  difficult  to  regulate  the  amount 
of  air  introduced.  The  system  answers  well,  however,  in  the 
case  of  ships,  where  the  cowls  can  be  adjusted,  by  hand,  in  a 
position  in  accordance  with  the  rate  at  which  the  ship  is  travel- 
ling, and  the  direction  of  the  wind. 

The  movement  produced  by  unequal  Weig'hts  Of  aip  is  a 
ipotent  factor  in  ventilation,  particularly  in  our  climate  where 
the  external  air  is,  as  a  rule,  colder  than  that  of  our  rooms. 
It  operates  in  the  following  manner  : — When  the  temperature 
of  a  room  is  raised,  the  air  in  it  expands,  and,  by  reason  of 
its  increase  in  volume,  the  room  cannot  contain  the  same 
quantity  as  before,  a  portion,  therefore,  is  discharged  through 
any  opening  that  may  exist.  But  if  the  outside  air  is  not 
■correspondingly  raised  in  temperature,  an  inequality  is  at 
■once  established  between  the  one  and  the  other,  and  as  the 
•cold  air  outside  is  heavier  than  the  warm  air  inside,  the  result 
is  that,  by  the  law  of  gravitation,  it  will  enter  the  room 
through  various  openings,  and  continue  to  do  so  until  such 
time  as  the  point  is  reached  when  the  temperature  of  the  one 
and  the  other  (and,  therefore,  their  gravity  or  weight)  is  precisely 
the  same.  Now,  if  the  cause  which  led  to  the  raising  of  the 
temperature  of  the  inside  air  continues  to  operate,  either  in  the 
■shape  of  a  fire,  or  other  artificial  heating  means,  or  by  reason  of 
the  room  being  occupied  by  people,  the  same  constant  inflow  of 
■colder  air  will  continue,  and  the  rate  of  entrance  of  this  cold  air 
will  be  exactly  in  accordance  with  the  depth  of  the  heated 
■column,  and  the  difference  of  temperature  between  the  one  air 
and  the  other.  The  greater  the  depth  of  the  heated  column,  and 
the  greater  the  difference  between  the  two  temperatures,  the 
more  rapid  is  the  inflow.  It  does  not  follow  that  the  direction 
■of  the  current  is  always  from  the  outside  into  the  room,  because, 
if  from  any  cause  the  air  of  the  room  is  colder  than  the  outside 

^{j.  which  it  may  be  in  summer — the  reverse  action  takes  place. 

In  winter,  when  our  houses  are  artificially  warmed,  this  process 
is  in  active  operation,  and  if  the  direction  of  the  inflowing 
current  of  cold  air  be  regulated  by  artificial  appliances,  it  may  be 
turned  to  excellent  account  as  a  means  of  ventilation,  as  will 
presently  be  explained. 
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Under  ordinary  circumstances,  if  rooms  are  not  overcrowded, 
and  it  is  not,  therefore,  necessary  to  change  the  air  very  often, 
natural  ventilation  is  sufficient,  but  in  the  case  of  crowded 
public  rooms  some  artificial  means  of  renewing  the  air  ought  to 
be  employed.  There  are  two  systems  of  artificial  ventilation — 
viz.,  Extraciion  and  Propulsion.  By  the  former  system  the  foul 
air  is  extracted  from  the  room,  and  is  replaced  by  pure  air ;  and 
by  the  latter,  pure  air  is  forced  into  the  room,  the  foul  air 
giving  place  to  it.  '  Of  course,  a  system  of  artificial  ventila- 
tion ts  not  practicable  for  private  houses,  and  can  only  be 
entertained  in  the  case  of  factories,  schools,  and  other  public 
buildings. 

The  various  appliances  in  use  in  both  natural  and  artificial 
ventilation  will  presently  be  described. 

Position  and  Size  of  OpeningfS. — It  is  obvious  that,  in  order 
that  air  may  enter  a  room,  an  exit  must  be  provided  for  that 
which  is  at  present  in  the  room,  so  that  two  openings  are  neces- 
sary. Theoretically,  the  size  of  the  outlet  ought  to  be  larger 
than  that  of  the  inlet,  because  warm  air  has  a  greater  volume 
than  cold ;  but  the  difference  is  so  slight  that  it  may  be  dis- 
regarded, and  both  openings  may  be  of  the  same  size. 

Again,  although  the  total  area  of  the  inlets  ought  to  correspond 
with  that  of  the  outlets,  their  number  should  be  greater,  and 
they  should  be  placed  in  situations  as  far  as  possible  removed 
from  the  outlets,  so  as  to  ensure  as  complete  a  circulation  of  air 
as  possible.  If  they  are  placed  close  together,  the  air  will  enter 
and  pass  out  without  mixing  with  that  of  the  room,  and  so  the 
■object  for  which  they  are  intended — viz.,  the  dilution  of  the 
impure  atmosphere — will  not  be  accomplished. 

Warm  air,  being  lighter  than  cold,  has  a  tendency  to  rise, 
therefore  the  most  suitable  position  for  the  outlet  ventilator  is 
in  or  near  the  ceiling  ;  it  by  no  means  follows,  however,  that  the 
proper  position  for  the  inlet  ventilator  is  near  the  floor,  for, 
were  it  so  placed,  as  the  air  that  enters  is  usually  much  colder 
than  the  air  in  the  room,  a  draught  would  at  once  be  felt.  The 
position  of  the  inlet  ought  to  be  either  near  the  ceiling  or  some 
5  or  6  feet  from  the  floor;  but  in  the  latter  case  some  plan  must 
be  adopted  that  will  give  the  entering  air  an  upward  direction. 

Practically  speaking,  then,  it  amounts  to  this— that  in  natural 
ventilation  both  outlet  and  inlet  ought  to  be  placed  high  up,  and 
for  absolutely  opposite  reasons;  in  the  former  case,  because 
warm  air  rises,  and  in  the  latter,  because  cold  air  falls.  By 
this  arrangement  draughts  are  not  so  likely  to  be  experienced, 
because  by  the  time  the  incoming  air  reaches  the  level  of  the 
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occupants  of  the  room,  its  temperature  has  been  raised  bj 
mingling  with  the  warm  air  to  a  point  at  which  movement  is. 
less  perceptible.  In  cases  where  it  is  possible  to  warm  the  air 
before  it  is  introduced,  the  inlet  may  be  at  the  floor  level,  as 
will  be  seen  when  we  come  to  consider  the  mechanisms  employed 
for  warming  and  ventilating  rooms. 

The  Chimney  is  a  very  efficient  outlet  ventilator ;  and  in 
rooms  it  is  usually  the  only  one.  This  really  is  an  example  of 
artificial  ventilation,  as  its  action  is  greatly  dependent  upon 
the  fire,  but,  as  it  is  so  commonly  found,  one  may  almost  look 
upon  it  as  being  natural. 


Mechanisms  Employed  in  Ventilation. 

From  the  account  just  given  of  the  principles  upon  which  the- 
movement  of  air  is  dependent,  the  action  of  the  various  mechan- 
isms in  use  as  aids  to  ventilation  will  better  be  understood.  In 
warm  summer  weather  ventilation  is  an  easy  matter,  for  then  a 
perfect  change  of  the  air  of  a  room  may  be  accomplished  by 
opening  windows;  but  in  cold  weather  this  cannot  be  done,  and 
it  becomes  necessary  to  devise  schemes  for  changing  the  air  of 
rooms  without  inducing  draught. 


Mechanisms  employed  in  Natural  Yentilation. 

Tubes  or  shafts  are  employed  as  both  inlets  and  outlets,  and 
in  their  construction  certain  rules  must  be  followed. 

Friction  greatly  influences  the  rate  at  which  air  travels  along 
a  tube,  and  for  this  reason,  especially  in  the  case  of  natural 
ventilation,  it  is  important  to  limit  its  efi-ect  m  every  possible 
way  by  reducing  the  causes  of  it  to  a  minimum.  The  following 
are  the  more  important  considerations  under  this  heading  :— 

1.  That  as  in  the  case  of  two  openings  of  similar  area,  the  one 
circular  and  the  other  square,  the  friction  ^"^^f ^^r^Wed  to 
case  is  only  |  of  that  in  the  latter,  circular  are  to  be  preferred  to 

'TThat'^the  smaller  the  opening  the  greater  is  the  frictiom 
In  the  case  of  openings  of  similar  section  the  friction  is  inversely 
as  the  diameter.    For  example,  with  an  0P«°}°S  f  .^."^/j^^;^^ 
diameter,  the  friction  will  be  twice  that  of  an  opening  of  12  inches 
the  diameter  of  the  one  being  twice  that  of  the  other  _I^^^^^ 
from  this,  that  by  dividing  an  opening  of  1  square  foot  into  lour 
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openings  of  |  of  a  square  foot,  the  friction  will,  theoretically,  be 
exactly  doubled,  because  the  respective  diameters  of  the  smaller 
openings  are  only  one-half  that  of  the  larger. 

3.  That  angles  increase  the  fric-tion  greatly.  It  has  been 
shown  by  experiment  that  a  right  angle  will  diminish  the  current 
by  one-half ;  so  that  a  ventilating  pipe  with  two  right  angles  in 
its  course  will  only  have  a  quarter  the  ventilating  power  of  a 
straight  pipe  of  a  similar  length  and  calibre.  This  fact  is  very 
generally  disregarded.  One  frequently  finds  ventilating  pipes 
with  many  angles,  by  reason  of  their  being  carried  round,  in 
place  of  through,  vai'ious  projections.* 

To  modify  friction  from  this  cause  as  much  as  possible,  in 
cases  in  which  it  is  absoh^tely  necessary  to  deviate  from  the 
direct  line,  the  angles  ought  to  be  well  rounded  and  as  obtuse  as 
possible. 

4.  That  the  longer  the  tube  the  greater  is  the  friction. 

5.  That  the  smoother  the  interior  of  the  tube  the  less  is  the 
friction,  not  only  on  account  of  the  diminished  surface  thus 
exposed  to  the  air,  but  also  because  there  is  less  chance  of  the 
accumulation  of  dust,  which,  besides  being  in  itself  objectionable, 
offers  an  additional  obstacle  to  the  current. 

The  leng'th  of  the  outlet  tubes  or  shafts  ought  not  to  be 
greater  than  is  necessary,  for,  in  addition  to  the  increase  of 
friction  with  length,  there  is  a  danger  of  the  current  being 
checked  entirely,  by  reason  of  the  air  in  the  tube  being  cooled  to 
an  extent  which  will  render  it  so  heavy  as  to  overcome  the 
upward  tendency  of  the  warm  air  from  the  room.  To  diminish 
this  risk  of  cooling  it  is  a  common  practice  to  place  outlet  shafts 
close  to  flues. 

Joints  of  ventilating  pipes  must  be  air-tight,  otherwise  the 
upward  current  will  be  greatly  lessened  by  the  entrance  of  cold 
air.  Very  commonly,  in  making  such  pipes,  whether  of  sheet- 
iron  or  zinc,t  the  joints  are  formed  by  simply  inserting-  one 
length  of  pipe  into  another ;  but  by  this  means  an  air-tight' joint 
is  not  secured.  All  such  joints  ought  to  be  soldered,  and,  in 
order  that  the  integrity  of  the  joints  may  not  be  endangered 
through  any  strain,  the  shaft  ought  to  be  secured  by  stays  ab 
frequent  intervals. 

One  often  finds,  particularly  in  the  case  of  schools,  that  outlet 
openings  are  made  in  the  ceiling,  and  are  not  continued  up  by  a 
shaft  carried  through  the  roof.    In  such  cases  an  opening  is 

*  This  applies  very  generaUy  in  the  case  of  soil-pipe  ventilators  (see  p.  114). 
tihese  remarks  have  reference  to  room,  not  to  noil-pipe,  ventilators, 
which  latter  ought  to  be  constructed  of  more  durable  material  (see  p.  114). 
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usually  made  in  the  gable  -wall  which  communicates  with  the 
roof  space.  The  effect  of  such  a  plan  must  be  a  more  or  less 
constant  down-draught  into  the  room — particularly  if  the  wind 
chance  to  be  blowing  in  the  direction  of  the  outer  opening — 
which  compels  the  permanent  closure  of  the  inner  opening.  In 
such  cases,  the  remedy  consists  in  attaching  a  pipe  to  the  ceiling 
opening,  and  continuing  it  through  the  roof. 

Wipe  gauze  or  pepfopated  zinc  is  often  used  to  cover 

outlet  openings,  so  as  to  diminish  any  down-draught  that  may 
occur.  This  practice  is  to  be 
condemned,  for,  although  it 
may  remedy  the  occasional 
evil,  it  permanently  interferes 
with  the  extracting  power  of 
the  shaft  by  greatly  diminish- 
ing its  calibre.  A  far  better 
precaution  against  a  down- 
draught  being  perceived  is  to 
fix  a  circular  disc  under  the 
opening,  and  of  larger  diameter  than  it,  within  a  few  inches  of 
the  ceiling,  as  is  represented  in  section  by  sketch  (Fig.  10).  By 
this  means  any  down-draught,  in  place  of  descending  upon  the 
heads  of  the  occupants  of  the  room,  is  directed  to  the  side. 

Cowls  are  placed  on  outlet  ventilating  shafts  with  the  object 
of  (1)  preventing  the  entrance  of  rain,  (2)  increasing  the  extract- 
ing effect  of  the  wind,  and  (3)  checking  the  tendency  to  down- 
draught.  .... 

1.  The  entrance  of  rain  into  a  ventilating  shaft  diminishes  the 
upward  current  of  air,  by  reason  of  the  cooling  effect  on  the  air 
of  the  evaporation  which  follows.  The  custom  of  damping 
surfaces,  with  the  intention  of  reducing  the  temperature,  is  one 
which  is  generally  practised  ;  for  example,  the  watering  of  the 
floors  of  larders  and  dairies  in  warm  weather.  The  reason  of 
the  cooling  which  follows  is  explained  by  the  fact  that  m  the 
conversion  of  water  into  vapour  heat  is  necessary,  which  heat  is 
supplied  by  the  neighbouring  surfaces,  with  the  result  that  there 
is  a  local  reduction  of  temperature,  the  heat  that  has  been  ap- 
propriated being  rendered  "latent"  so  long  as  the  moisture  is 
retained  in  a  vaporous  state.  Now,  as  already  explained,  the 
wei<^ht  of  a  given  volume  of  air  is  increased  as  its  temperature  is 
redSced,  and  applying  this  knowledge  to  the  case  m  point,  it 
will  be  understood  that  the  weight  of  air  in  a  ventilating  shalt 
may  by  a  process  of  cooling,  be  so  increased  as  to  overcome  the 
upw'ard  tendency  of  the  warmer,  and,  therefore,  lighter  air  below, 
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and  thus  the  shaft  in  question  may  cease  to  act  as  a  ventilator. 
The  tendency  to  down-draught  in  damp  weather  in  the  case  of  a 
chimney  of  a  fire-place,  which  for  some  time  has  not  had  a  fire 
in  it,  is  a  familiar  example  of  the  effect  of  the  process  just 
"described ;  and  if  such  may  occur,  notwithstanding  the  presence 
of  a  fire  to  encourage  the  draught,  still  more  must  it  do  so  under 
similar  circumstances  in  the  case  of  a  ventilating  shaft  which  is 
not  artificially  warmed. 

2.  The  aspirating  efi"ect  of  the  wind  on  the  air  of  an  upright 
shaft  is  considerable,  irrespective  of  any  apparatus,  but  it  is 
claimed  for  the  various  "  extractors "  (as  their  name  implies), 
that  they  assist  this  natural  tendency  ;  experiment,  however, 
does  not  fully  support  this  claim. 

3.  No  doubt  cowls  are  to  a  certain  extent  preventers  of  down- 
draught,  the  result  of  downward  gusts  of  wind. 


View  from  room. 


Fig.  11. 


View  from  chimney. 


From  what  has  been  said,  it  will  be  understood  that  cowls  do 
not  exercise  any  very  wonderful  power,  but  simply  aid  to  a 
certain  extent,  the  natural  upward  current  that  takes  place 
through  a  shaft  which  communicates  with  a  room,  the  tempera- 
ture of  which  is  higher  than  that  outside. 

The  Chimney,  which  in  itself  is  a  powerful  extractor,  may  be 
utilised  as  an  outlet  for  air  on  a  level  with  the  ceiling,  by  tappin^r 
it  at  that  point,  and  introducing  a  form  of  ventilator  which  wUl 
allow  of  the  passage  of  air  from  the  room  without  permittin<^  a 
reverse  current.  ^  ° 

Boyle's  Miea-flap  VentUator,  which  is  represented  in  the 
accomppng  _  sketch  (Fig  11)  is  designed  for  this  purpose. 
Back-draught  as  almost  entirely  prevented  by  means  of  vilves 
m  the  shape  of  thm  talc  plates  suspended  on  cross-bars  behind 
of  llTTtY^  '  i  ^^°^^^^ds  by  reason  of  the  pressure 

should  '  *;  T^^  ^^"^  ^^-^  immediately  closed 

^n?riL  7  "I  '"^'I  down-draught -and  the  consequent 
entrance  of  smoke  into  the  room-occur.    A  certain  amount  of 
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Fig.  12 


noise  is  produced  by  the  flapping  of  the  valves,  particularly 
when  there  is  much  wind,  but  apart  from  this  objection  (which 
is  much  lessened  in  the  more  recent  appliances),  these  outlets- 

into  the  chimney  are  of  use  in 
diminishing    the    tendency  to 
draught  in  the  neighbourhood  of 
the  hre-place,  and  in  removing 
the  warm  air   i'rom   the  upper 
part  of  the  room,  where  it  is 
vitiated  by  respiration  and  the 
foul  products  of  the  combustion 
of  gas.    The  flaps  of  outlet  ven- 
tilators are  now  frequently  made 
of  silk  in  place  of  talc,  and  these 
may   be   said   to   be  noiseless. 
Another  improvement  has  been 
efl'ected  by  means  of  suspending 
the  valves  so  that  in  their  natural 
position  they  are  open,  and  are 
only  closed  by  the  pressure  of  a  down  draught  when  such  takes 
place.    Such  an  arrangement  is  obviously  advantageous,  because- 
when  the  valves  have  to  be  maintained  in  an 
open  position,  by  the  pressure  of  the  air  passing 
into  the  flue  from  the  room,  some  loss  of  current 
must  result,  and,  in  natural  ventilation  especially, 
we  cannot  aSbrd  to  sacrifice  any  little  help  which 
can  be  obtained  from  more  approved  appliances, 
however  unimportant    the  impi'overaent  intro- 
duced may  appear  to  be.     In  the  case  of  new 
houses,  as  already  mentioned,  it  is  better  to 
construct  a  second  flue  alongside  the  chimney 
flue,  with  which  the  upper  and  lower  rooms  may 
be  connected  without  the  intervention  of  any 
special  apparatus. 

M'KinneU's  Ventilator  is  a  combined  outlet 

and  inlet  ventilator  which  is  applicable  in  the 
case  of  upper  rooms  or  rooms  in  single-storey 
houses.  It  consists  of  two  tubes,  the  one  en- 
circling the  other  as  represented  in  the  sketch 
(Fig.  12).  The  area  of  both  tubes  is  the  same, 
and  the  inner  one,  which  acts  as  the  outlet,  is 
continued  for  some  distance  above  the  outer,  and 
is  fitted  with  a  cowl.  Tbe  lower  end  of  the  inner 
tube  is  prolonged  a  little  distance  into  the  room,  and  has  a, 
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•flanged  rim  some  inches  in  width  which  extends  beyond  the 
area  embraced  by  the  outer  tube,  and  thus  prevents  the 
incoming  air  from  descending  at  once  into  the  room,  by 
causing  it  to  radiate  to  the  side  for  some  distance  parallel 
to  the  ceiling. 

Windows  may  be  fitted  with  various  ventilating  appliances 
which  will  admit  of  the  entrance  of  fresh  air  without  causing  a 
draught. 

Hinekes-Bird's  Window  Ventilator  (Fig.  13)  consists  of 

a  piece  of  wood,  or  what  is  more  cheerful  in  appearance,  plate- 
glass,  the  width  of  the  window,  and  2  or  3  inches  deep,  introduced 
under  the  lower  sash  so  as  to  leave  an  opening  where  the  upper 
rail  of  the  lower  sash  and  the  lower  rail  of  the  upper  sash  meet. 
The  air  enters  at  this  point,  and  is  directed 
upwards  by  coming  in  contact  with  the  elevated  ^ 
top  of  the  lower  sasli. 

A  better  arrangement  is  shown  in  the  drawing 
(Fig.  14),  in  which  the  introduced  bar  of  wood, 
instead  of  being  fixed  under  the  window  sash  is 
placed  on  the  inner  side  of  it.  To  secure  the 
ventilation,  the  window  is  opened  to  a  height 
corresponding  with  the  bar  of  wood,  thus  allow- 
ing a  current  of  air  to  pass  into  the  room  under- 
neath the  lower  rail  of  the  upper  sash  as  already 
described,  and  as  indicated  in  the  drawino-  by  *v» 
the  arrows.  The  advantage  of  this  plan  is  that 
the  window  can  be  closed  when  it  is  found 
desirable  without  removing  the  bar,  also,  the 
arrangement  is  less  unsightly  than  the  one  first 
described.  It  will  be  seen  from  the  drawing 
(Fig.  ^  14)  that  the  lower  rail  of  the  lower 
sash  is  deeper  than  usual;  this  is  necessary  in 
order  that  there  shall  be  no  space  between 
the  fixed  bar  and  the  window  when  the  latter 
is  closed. 

By  introducing  a  simple  contrivance  such  as 
has  been  described,  persons  who  raise  objections  to  many 
ventilating  appliances,  either  on  the  ground  of  cost  or  because 
ol  the  necessity  for  making  openings  in  the  walls,  are  quite 
willing  to  go  thus  far  in  ventilating  their  rooms.  Either  plan 
IS  suited  for  ordinary  sash  windows,  if,  however,  the  one  last 
described  is  the  one  selected  it  is  necessary  to  deepen  the 
lower  rail  by  a  few  inches. 


Fig.  14. 
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Fig.  15. 


Louvred  Panes,  taking  the  place  of  one  of  the  squares  of 
glass,  and  arranged  so  as  to  admit  of  being  opened  and  closed,  is 
another  plan  of  window  ventilation  by  which  an  upward  direction 
is  imparted  to  the  incoming  air. 

Various  plans  are  adopted  of  introducing  air  through  the  house 
walls,  of  which  the  following  are  examples  : — 

ShePingham's  Valve  (Fig.  15),  which  is  frequently  employed, 
consists  of  a  box  fixed  in  the  wall  near  the  ceiling.    The  air 

enters  through  an  iron 
grating  in  the  outer 
wall,  and  is  directed 
upward  by  an  inner 
valvular  opening  which 
is  movable,  being  at- 
tached to  the  lower  side 
of  the  box  by  means  of 
a  hinge. 

The  valve  is  opened 
and  closed  by  a  balanced  weight,  and  the  extent  of  the  opening 
can  be  regulated  by  means  of  a  string  and  pulley. 

Ellison's  Ventilating  Bricks  (Fig.  16)  consist  of  bricks 

perforated  with  conical  holes,  and  are  fixed  in  the  wall  with  the 
apex  of  the  cone  on  the  outside.  By  reason  of  the  ex- 
pansion of  the  openings  towards  the  room,  the  air  is 
introduced  in  a  less  circumscribed  current,  conse- 
quently it  diffuses  more  readily,  and  thus  draught  is 
less  likely  to  be  felt. 

Tobin's  Tube  Ventilator  (Fig.  17,  A),  now  very 

generally  in  use,  is  perhaps  the  most  satisfactory  of 
any  of  the  present  aids  to  natural  ventilation.  The 
air,  in  this  case,  is  introduced  at  the  floor  level, 
through  an  iron  grating  connected  with  a  tube  which 
passes  through  the  wall  into  the  room,  where  it  is  con- 
tinued at  right  angles  up  the  wall  to  a  distance  of  from 
5  to  6  feet.  The  height,  in  the  case  of  ordinary  rooms, 
ought  not  to  exceed  this,  as  the  impetus  given  to  the 
air°in  its  upward  passage  along  the  tube  is  sufficient 
to  carry  it  beyond  the  point  where  draught  may  be  felt ,  on  the 
other  hand,  if  tiie  tube  be  much  longer,  the  air  may  be  driven 
down  upon  the  heads  of  the  occupants  of  the  room  by  its  being- 
thrown  against  the  ceiling.  Workmen  in  constructing  tubes  on 
this  principle  are  very  apt  to  carry  them  some  8  or  9  feet  up 
the  wall,  in  order,  as  they  suppose,  to  avoid  a  draught— this  is  a 
mistake  which  ought  to  be  avoided.    Another  fault  which  is  not 


Fig.  16. 
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unfrequently  found  in  a  ventilator  of  this  description,  is  its  posi- 
tion being  under  a  recess  or  overhanging  shelf;  the  result  of 
this  is  that  the  air  on  entering  is  at  once  thrown  down  by- 
being  directed  against  the  obstruction.  Under  these  circum- 
stances the  system  gets  blamed  for  what  is  really  an  error  in  its 
application. 

From  what  has  been  stated  regarding  the  influence  that  difier- 
ence  of  temperature  between  the  outside  air  and  the  air  of  a 
room  has  on  the  rate  at  which  air  enters,  it  will  be  understood 
that  some  means  of  regulating  the  amount  admitted  must  be 
available.  This  is 
accomplished  by 
means  of  a  plate 
within  the  ventilat- 
ing tube,  which  is 
capable  of  being 
adjusted  to  any 
angle  by  a  handle. 
By  turning  this 
handle  so  that  the 
plate  lies  at  right 
angles  to  the  axis 
of  the  tube,  the 
opening  is  closed ; 
and  by  turning  it 
so  that  the  flat  sur- 
face of  the  plate  is 
parallel  with  the 
axis,  the  tube  is 
opened  to  its  full 
extent ;  while,  if 
fixed  at  any  point 
intermediate  be- 
tween the  two  the  opening  is  curtailed  to  an  extent  which 
increases  the  nearer  the  plate  approaches  the  right-angle  posi- 
tion. The  accompanying  sketch  (Fig.  17,  B)  will  assist  the 
reader  in  understanding  this  description. 

As  the  external  opening  of  a  Tobin's  ventilator  is  protected 
by  an  iron  grating,  its  calibre  is  thus  reduced  ;  it  is  necessary, 
therefore,  in  order  to  counteract  this,  that  this  ojiening  should  be 
of  greater  diameter  than  the  tube  itself  (see  Fig.  17,  A). 

An  overhanging  hood  attached  to  the  wall  at  an  angle,  and 
prolonged  to  about  an  inch  below  the  lower  margin  of  the 
opening,  will  counteract  to  a  considerable  extent  the  tendency  to 
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an  excessive  inrush  of  air  at  times  when  the  wind  is  blowin'^ 
against  the  face  of  the  wall  in  which  the  opening  is  situated  " 
A  water-trough  may  be  placed  on  the  floor  of  the  inlet  on 
to  which  the  air  is  directed  by  means  of  a  plate,  as  represented  in 
the  drawing.  By  this  means  a  certain  portion  of  the  floating 
particles  present  in  tlie  air  of  towns  is  arrested.  It  is  a  question, 
however,  whether  such  a  plan  as  this  is  of  much  practical  use,  by 
reason  of  the  fact  that  the  water  must  be  periodically  renewed— 
a  condition  which  is  not  likely  to  be  complied  with. 

A  diaphragm  of  gauze  inserted  at  the  inlet  will  filter  the  air 
very  efl"ectively,  but  it  must  be  remembered  that  the  material 
will  very  soon  become  clogged  with  dirt,  and  will,  therefore,  re- 
•  quire  to  be  frequently  renewed  or  cleansed.  The  internal  open- 
ing ought  to  be  funnel-shaped,  that  is,  the  tube  at  the  top  ought 
to  expand,  so  as  to  encourage  the  diffusion  of  the  air  on  entei  in'^ 
the  room.  ° 


Mechanisms  employed  in  Artificial  Ventilation. 

_  So  far,  the  various  appliances  which  have  been  described  may 
simply  be  looked  upon  as  aids  to  the  natural  tendency  which 
exists  to  an  interchange  taking  place  between  the  outside  air 
and  the  air  of  a  room,  and,  up  to  a  certain  point,  they  are  of 
great  value ;  but  in  the  case  of  rooms  or  public  buildings  in  which 
the  cubic  space  allotted  to  each  person  may  be  considerably 
below  the  standard  (see  p.  40),  it  becomes  necessary  to  sup- 
plement the  natural  by  some  artificial  means  of  renewing  the  air. 
There  are  two  methods  by  which  this  may  be  accomplished — viz., 
propulsion  and  extraction.  By  the  former,  fresh  air  is  forced  into 
the  room,  and  by  the  latter  foul  air  is  extracted  from  the  room  by 
various  appliances.  The  method  by  propulsion  is  usually  to  be 
preferred,  as  the  air  discharged  into  the  building  maybe  taken  from 
any  selected  situation,  and  directed — after  treatment,  it  may  be, 
by  filtering,  warming,  cooling,  or  moistening — to  any  particular 
locality.  There  are  circumstances,  however,  favourable  to  ex- 
traction being  the  system  selected,  but  the  advantages,  under 
varied  conditions,  of  the  one  or  the  other  will  be  better  ap- 
preciated after  the  mechanisms  employed  in  each  case  have  been 
described. 

Fans  consist  of  a  series  of  vanes  fixed  in  an  oblique  direction 
to  a  revolving  axis  eitlier  within  a  chamber  or  in  the  open, 
according  to  design.  By  tlie  rapid  revolution  of  the  fan  the 
vanes  set  the  air  with  which  they  come  in  contact  in  motion, 
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and  thus  a  current  is  produced  which  passes  onward  at  a  speed 
thich  is  regulated  by  the  size  of  the  Ian  and  the  rapidity  with 
"h  ch  S  is  made  to  revolve.  These  fans  act  as  propellers  or 
Ixtractors  according  to  whether  they  are  hxed  in  connection 
t  i th  the  in^et  or  outlet  ventilating  shaft.  Steam  or  electricity 
■may  be  used  as  the  motor  power,  or,  what  may  be  more  con- 
^eiient,  as  requiring  little  attention,  a  gas  engine. 

Heat  is  capable  of  being  utilised  as  a  means  of  ventilation  by 
e^Son.  The  assistance  in_  this  direction  afforded  by  the 
ordinary  fire-place,  and  the  various  methods  by  which  it  may  be 
taken  advantage  of,  have  already  been  referred  to,  but  special 
shafts  are  sometimes  connected  with  furnaces  for  ventilating 
purposes.  Mines  are  frequently  ventilated  m  this  manner.  A 
furnace  is  lit  at  the  foot  of  an  up-shaft,  which  draws  air  which 
bas  entered  by  a  down-shaft,  after  it  has  been  distributed  through- 
out the  various  workings.  Ships  are  often  ventilated  in  a  similar 
way  by  the  ventilating  pipes  from  various  parts  ot  the  vessel 
being  conducted  to  a  shaft  which  communicates  with  the  boiler 

Gas  used  for  lighting  purposes  may  be  utilised  as  a  very 
<>fficient  ventilating  power,  and,  indeed,  ought  to  be  so  utilised. 
What  are  known  as  sun-lights  are  a  series  of  burners  congregated 
tof^ether  near  the  ceiling,  and  connected  with  an  outlet  shaft. 
The  heat  generated  by  the  gas  is  thus  taken  advantage  of  as  an 
■extracting  power,  and  all  noxious  fumes,  the  result  of  combustion, 
are  at  once  carried  away,  together  with  a  large  amount  of  foul 
air  from  the  room. 

If  the  plan  of  connecting  all  gas-lights  with  outlet  shafts  was 
more  generally  adopted,  it  would  add  immensely  to  our  health 
.and  comfort.  In  old  houses  it  is  not  always  easy  to  adopt  this 
plan,  but  in  new  houses  no  gas  burner  ought  to  be  fixed  except 
■on  this  principle.  Many  improvements  in  gas  burners  have 
recently  been  introduced  with  the  two-fold  object  of  improving 
the  lighting  power  and  assisting  in  the  ventilation  of  rooms. 

The  accompanying  sketch  (Fig.  18),  which  represents  the 
"Globe"  light  of  Mr.  Hammond,  is  reproduced,  together  with 
the  description,  from  Our  Homes,  edited  by  Shirley  F.  Murphy, 
and  will  assist  the  reader  in  understanding  the  principle  of  con- 
struction of  a  gas  burner  of  this  description. 

"  The  air  of  the  room  in  which  the  light  is  fixed  enters  near  the 
top  of  the  globe  at  A,  and,  passing  between  the  interior  of  the 
globe  and  the  exterior  of  the  chimney-glass,  descends  to  supply 
oxygen  to  the  burner,  B.  The  products  of  combustion  ascend 
to  the  top  of  the  chimney-glass  at  D,  under  the  aperture  of  the 
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hollow  pendant,  up  Avhich  they  are  impelled  by  the  sharp  draughts 
of  the  heated  current.  Having  reached  the  upper  part  of  the 
pendant,  the  heated  products  are  turned  by  the  elbow  at  the  top 
into  the  horizontal  pipe,  A,  A,  and  are  carried  into  the  chimney 
pf  tlie  room  in  which  the  light  is  fixed. 

"The  pipe,  A,  A,  is  surrounded  by  an  outer  pipe,  C,  C,  which 
affords — where  the  draught  in  the  chimney  is  sufficiently  good — 

a  means  of  gently  and  imperceptibly 
changing  the  atmosphere  of  the 
room  by  the  steady  current  which 
is  produced  by  the  heat  of  the  inner 
pipe. 

"  The  openings,  B,  B,  provided 
in  the  ceiling-rose  for  the  purpose, 
communicate  through  the  cone  with 
this  pipe,  so  that  the  temperature 
of  the  room  is  equalised  by  the 
constant  gradual  rise  of  the  com- 
paratively cool  air  from  below  as 
fast  as  the  upper  portion  passes  into 
the  pipe.  Tliis  action  is  self-regu- 
lating, the  current  being  more  rapid 
when  gently  heated,  and  less  so  as 
the  cooler  air  ascends." 

Gas  brackets  when  fixed  on  a 
wall  in  the  neighbourhood  of  a 
fire-place  may  be  ventilated  by  an 
overhanging  pipe  communicating 
with  the  flue ;  this  arrangement 
need  not  necessarily  be  unsightly. 
In  connecting  such  ventilating 
pipes,  it  is  important  to  notice  that  the  flue  in  question  is  not 
common  to  two  rooms.  It  is  by  no  means  an  unusual  custom, 
although  it  is  a  highly  objectionable  one,  to  connect  a  fire-place- 
on  the  first  fioor  with  the  flue  coming  from  one  on  the  ground 
floor,  and,  under  such  circumstances,  if  the  gas  ventilator 
belonging  to  the  down-stairs  room  is  carried  into  the  flue,  the 
offensive  fumes  are  likely  to  be  discharged  into  the  room  above. 
Far  too  little  attention  is  paid  to  the  method  of  lighting  rooms 
by  gas.*  What  in  itself  is  injurious  when  burned  in  the  room 
as  a  naked  flame,  owing  to  the  impurity  which  is  added  to  the 
atmosphere  as  the  result  of  combustion,  may,  by  an  arrangement 
*For  a  description  of  various  gas  burners,  see  Our  Homes,  Chaps,  xlii. 
to  iliv. — Ji.  Brudmell  Carter. 


Fig.  18. 
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such  as  has  been  described,  not  only  be  rendered  harmless,  but 
actually  turned  to  account  as  an  excellent  aid  to  ventilation.  In. 
all  new  houses  especially  this  fact  ought  not  to  be  lost  sight  of. 

A  small  jet  of  gas  burning  in  an  outlet  ventilating  shaft — 
apart  from  "any  consideration  of  lighting— will  greatly  facilitate- 
the  upward  current  of  air. 

Steam  may,  when  available,  be  used  as  a  means  ot  ventila- 
tion by  extraction,  by  being  discharged  in  the  form  of  a  jet  into- 
the  outlet  shaft.  By  this  means  a  volume  of  air  is  set  m  motion 
which  is  said  to  exceed  by  200  times  the  volume  of  the  steam. 

The  following  is  a  summary  of  some  of  the  chief  points  that 
have  to  be  borne  in  mind  in  connection  with  ventilation  : — 

1.  That  in  order  to  keep  the  air  of  a  room  within  the  recog- 
nised standard  of  purity,  it  is  necessary  that  3,000  cubic  feet  of 
fresh  air  should  be  introduced  every  hour  for  each  occupant. 

2.  As  in  this  country  it  is  not  possible,  without  producing  a 
feeling  of  draught,  to  change  the  air  of  a  room  oftener  than  three- 
times°an  hour,  it  follows,  in  view  of  the  first  condition,  that  each 
person  should  be  provided  with  1,000  cubic  feet  of  air  space. 

3.  It  is  a  mistake  to  suppose  that  cubic  space  can  take  the- 
place  of  ventilation,  for,  however  much  space  may  be  available 
for  each  person,  unless  the  requisite  quantity  of  fresh  air  b& 
introduced,  a  period  is  ultimately  reached  when  the  limit  of' 
impurity  will  be  exceeded.  The  height  of  a  room  also,  beyond  a* 
certain  point,  does  not  count  as  space  in  a  ventilation  sense. 

4.  That  although,  theoretically,  animals,  such  as  horses  and 
cattle,  ought  to  be  provided  with  a  larger  space  than  people,  in 
practice,  by  reason  of  the  greater  liberty  that  may  be  taken  as 
regards  the  introduction  of  fresh  air,  the  actual  space  need  not 
exceed  1,000  cubic  feet.* 

5.  That  in  every  case  it  is  necessary  to  provide  inlets  for 
fresh,  and  outlets  for  foul  air,  although  in  most  ordinary  rooms- 
the  chimney  answers  the  purpose  of  an  outlet. 

6.  That  the  best  position  for  an  outlet  is  the  ceiling  ;  that  thfr 
inlets  ought  to  be  more  numerous  than  the  outlets,  and  placed  as- 
far  as  possible  apart  from  them,  and  that  they  ought  to  be  so  con- 
structed as  to  impart  an  upward  direction  to  the  incoming  air 
and  diffuse  it  as  much  as  possible. 

7.  That  in  order  to  minimise  the  effect  of  friction  in  ven- 
tilating shafts,  they  ought  to  be  large  in  diameter,  circular  in. 
shape,  smooth  in  the  interior,  and  not  longer  than  is  necessary. 

*  Probably  no  more  than  800  cubic  feet  can  be  insisted  upon  in 
"Regulations"  under  the  "Dairies,  Cowsheds,  and  Milkshops  Order,"  bub 
nothing  less  than  this  ought  to  satisfy  a  Sanitary  Authority. 
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All  angles,  if  possible,  ought  to  be  avoided,  and,  where  essential, 
•they  ought  to  be  as  obtuse  as  possible.  Covering  the  room 
opening  with  gauze  ought  to  be  avoided,  and  as  regards  ceiling 
-openings  a  plate  fixed  within  a  few  inches  of  the  ceiling,  and  of 
larger  diameter  than  the  opening,  should  be  substituted,  so  as  to 
direct  any  down-draught  that  may  occasionally  occur  to  either 
aside. 

8.  That  the  entrance  of  rain  ought  to  be  guarded  against 
'by  means  of  a  cowl,  which,  also,  in  itself,  will  limit  the  eflPect  of 
gusts  of  wind  in  causing  down-draughts,  and  possibly  assist  the 
upward  current  of  air. 

9.  That  means  ought  to  be  provided  for  regulating  the  quan- 
tity of  air  admitted,  in  accordance  with  varied  conditions  of 
temperature,  &c. 

10.  That  ventilating  tubes  ought  to  be  connected  with  all  gas 
lights,  to  remove  the  noxious  fumes  of  combustion,  and  assist  in 
■the  general  ventilation. 

11.  That,  in  the  case  of  crowded  rooms,  some  artificial  means 
of  ventilation  is  necessary,  and  that,  under  these  circumstances, 
the  air  before  entering  the  rooms  ought  to  be  warmed  during 
•cold  weather,  otherwise  a  sensation  of  draught  will  be  felt. 

Warming. 

As  the  question  of  warming  is  closely  connected  with  that  of 
•ventilation,  it  is  convenient  to  deal  with  it  in  this  chapter. 

There  is  perhaps  no  department  of  domestic  economy  about 
which  greater  ignorance  is  displayed  than  the  warming  of  houses. 
Among  the  poorer  classes  more  especially,  this  ignorance,  com- 
bined with  more  or  less  carelessness,  leads  to  the  most  reckless 
waste  in  the  consumption  of  coal,  even  when  poverty  necessitates 
its  being  purchased  at  the  cost  of  considerable  deprivation  in 
other  dii-ections.  The  people  are  not  alone  to  blame  for  this 
waste,  for  they  are  obliged  to  live  in  houses  with  fire-places  so 
■consti'ucted  as  to  afford  a  minimum  amount  of  heat  from  a 
maximum  amount  of  coal.  Of  recent  years,  in  the  case  of  better 
■class  houses,  a  certain  amount  of  improvement  has  been  ap- 
parent, but  even  in  these  we  have  not  yet  by  any  means  seen 
the  last  of  the  hideous  hollow-backed  iron  grates. 

Heat  may  be  communicated  by  radiation,  conduction,  and 
convection.  The  open  fire-place  is  an  example  of  the  first,  and 
although  it  is  an  extravagant  method,  with  certain  precautions 
-to  be  presently  noticed,  this  fault  is  capable  of  considerable 
•modification.    From  a  health  point  of  view,  radiant  heat  is 
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certainly  to  be  preferred  to  the  system  of  heating  by  convectioa 
as  one  usually  tinds  it  carried  out,  for  ventilation  is  a  necessary 
condition  of  an  open  fire-place,  and  the  air  of  the  room  being- 
thus  continually  renewed,  is  not  dried  as  it  is  in  the  case  of 
-warming  by  stoves  or  hot  pipes. 

On  the  other  hand,  a  room  cannot  be  uniformly  warmed  by  an 
open  fire-place,  and  draught  is  likely  to  be  felt  in  the  neighbour- 
hood of  the  fire,  owing  to  the  air  rushing  from  distant  parts  of 
the  room,  and  from  ventilators,  &c.,  towards  the  fire-place.  The 
heating  effect  of  an  open  fire-place  diminishes  rapidly  the  farther 
one  is  removed  from  it,  the  loss  increasing  exactly  as  the  square 
of  the  distance,  so  that  the  heat  at  a  distance  of  4  feet  from  the- 
fire  is  sixteen  times  less  than  it  is  within  1  foot.  Under  these 
circumstances,  it  will  readily  be  understood  that,  in  the  case  of 
long  rooms  especially,  an  open  fire-place  is  not  an  efiicient 
method  of  warming. 

Conduction  is  the  term  applied  to  the  passage  of  heat  from 
one  particle  to  another ;  and  COnvection,  to  the  conveyance- 
of  heat  by  moving  masses  of  air.  The  latter  is  the  principle 
which  is  chiefly  operative  in  the  case  of  rooms  heated  by 
stoves  and  hot-water  or  steam  pipes,  and  although  greatly 
superior  to  the  open  fire-place  as  a  means  of  warming,  there  are 
great  objections  to  the  plan  as  one  usually  finds  it  carried  out  in 
practice ;  but  as  these  objections  are  all  capable  of  being  over- 
come, the  fault  lies  not  in  the  principle  itself,  but  in  the 
ignorance  of  those  who  put  it  into  practice.  Fi-om  what  has 
been  said,  the  necessity  for  reviewing  the  conditions  of  warming 
usually  met  with,  will  be  apparent. 

Open  fire-places,  as  usually  constructed,  possess  one  or  all 
of  the  following  important  faults  : — 

1.  The  grate  is  placed  so  far  back  under  the  flue  opening,  that 
great  loss  of  heat  necessarily  takes  place  up  the  chimney, 

2.  The  flue  passes  backwards  and  upwards  from  immediately 
behind  the  grate,  and  thus  volumes  of  unconsumed  smoke  are 
drawn  up  the  chimney,  and  much  heat  is  wasted. 

3.  The  back  and  sides  of  the  grate  are  constructed  of  iron,  and 
there  is  a  large  space  behind,  which  causes  unnecessary  loss  of 
heat  by  radiation. 

4.  The  front  and  bottom  bars  are  constructed  so  wide  apart,, 
that  the  coal  falls  through  in  unconsumed  pieces,  and  as  th& 
grate  is  open  from  below  as  well  as  in  front,  combustion  is 
needlessly  rapid,  and  therefore  wasteful. 

The  important  points  to  remember  in  the  construction  of  an 
open  fire-place  are  : — 
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1.  That  it  should  be  brought  into  the  room  as  much  as 
possible,  so  that  the  heat  may  have  a  chance  of  radiating  in 
^all  directions.  ° 

2.  That  the  connection  with  the  flue  ought  to  be  arranged  so 
AS  not  to  cause  an  immediate  back-draught  and  consequent  loss 
■of  heat. 

3.  That  fire-clay  should  take  the  place  of  iron  as  much  as' 


—  PLAN. — 
Fig.  19. 


■possible  in  its  construction,  so  as  to  prevent  the  waste  of  heat 
by  radiation  from  the  back  of  the  grate. 

4  That  the  bars,  both  underneath  and  in  front,  ought  to  be 
«o  close  together  as  only  to  admit  of  the  smaller  ash  passing 
through. 

5.  That  no  air  ought  to  be  allowed  to  pass  under  the  fire,  the 
.space  between  the  lower  bar  and  the  hearth  being  closed  by  a 
movable  box  for  receiving  the  ashes. 

The  ordinary  iron  grate  is  familiar  to  all,  and  need  not 
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therefore  be  described,  but  with  the  assistance  of  the  accompany- 
in"  sketches  (Fi£,'s.  19-22)  the  reader  will  be  able  to  appreciate 
-the  advantages,  both  as  regards  heating  power  and  economy  of 
fire-places  constructed  in  accordance  with  the  rules  just  laid 
down.  . 

The  Staffordshire  fire-place  (Fig.  19)  is  sometimes  met 

with  in  old  houses,  although  in  many  cases  they  have  been 
abolished  in  favour  of  the  modern  and  singularly  inartistic 
<:ast-iron,  hollow-back  grate.    Where  in  use,  the  combustion 


— PLAN. — 
Fig.  20. 

and  heating  power  is  excellent,  and  the  economy  in  coal,  as 
compared  with  the  wasteful  consumption  of  the  cast-iron  grate, 
is  suiBcient  soon  to  repay  the  very  moderate  outlay  that  is 
entailed  in  substituting  the  one  for  the  other.  The  appearance 
presented  by  the  plain  fire-brick  sides,  which  to  some  may  be 
objectionable,  can  easily  be  overcome  by  their  being  faced  with 
tiles.  It  will  be  noticed  that  the  bars  project  some  distance  in 
front,  and  thus  a  larger  radiating  surface  is  exposed.  In  the 
old  pattern  of  this  grate  the  fire  stands  at  a  distance  of  some 
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9  or  10  inches  above  the  hearth,  and  the  bottom  bars  are' 
exposed,  but  by  lowering  the  fire  to  within  4  inches  of  the^ 
hearth  and  introducing  an  ash-box  with  closed  front,  the  heating: 
power  is  increased,  and  the  consumption  of  coal  lessened. 

The  old  Leamington  grate  (Fig.  20)  is  of  somewhat 

similar  design,  and,  as  regards  heating  power,  it  is  probably  as 
eificient.  In  this  case  the  fire  does  not  stand  quite  so  far  for- 
ward, and  as  the  sides,  which  are  constructed  of  fire-brick,  form 
an  angular  opening,  the  apex  of  which  is  at  the  back,  a  large 
surface  is  thus  exposed  to  the  fire,  and  much  heat  is  radiated 
into  the  room.  It  will  be  noticed  that  in  both  the  fire-places 
just  described,  the  flue  starts  backward  at  a  point  very  nearly  as- 


Fig. 


high  up  as  the  mantel-shelf.  The  author  has  in  many  instances- 
induced  householders  to  adopt  one  or  other  of  these  grates,  and 
has  usually  had  some  trouble  in.  convincing  them  that  it  would 
"draw,"  owing  to  the  distance  which  separates  the  fire  from  the 
flue,  but  in  no  instance  in  which  the  suggested  change  has  been, 
made  has  the  verdict  been  other  than  highly  satisfactory. 

The  Teale  fire-plaee  (Fig.  21),  which  is  constructed  upon 
the  principles  advocated  by  Mr.  Pridgin  Teale  of  Leeds,  in  a- 
paper  read  before  the  Architectural  Society,  London,  on  Decem- 
ber 3rd,  1886,  possesses  all  the  features  essential  to  economy  and. 
efficiency  in  an  open  fire-place.  The  following  rules  of  con- 
Btruction  are  laid  down  in  the  paper  in  question : — 

1.  "  As  little  iron  as  possible." 
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2.  "  The  back  and  sides  of  the  fire-place  should  be  of  brick  or 
fire-brick." 

3.  "  The  fire-brick  back  should  lean  over  the  fire,  not  lean 
away  from  it." 

4.  "  The  bottom  of  the  fire  or  grid  should  be  deep  from  before 
backwards,  probably  not  less  than  9  inches  for  a  small  room,  nor 
more  than  11  inches  for  a  large  room." 

5.  "  The  sides  or  'covings'  of  the  fire-place  should  be  vertical, 
but  inclined  to  one  another  as  the  sides  of  an  equilateral  triangle." 

6.  "  The  'lean  over'  at  the  back  should  be  at  an  angle  of  70°." 

7.  "  The  slits  in  the  grating  or  grid  should  be  narrow,  perhaps 
^  inch  for  a  sitting-room  grate  and  good  coal,  f  inch  for  a  kitchen 
grate  and  bad  coal." 

S.  "The  front  bars  should  be  vertical,  that  ashes  may  not 
lodge  and  look  untidy;  narrow,  perhaps  ^  inch  in  thickness,  so 
as  not  to  obsti-uct  heat;  and  close  together,  perhaps  |  inch  apart, 
so  as  to  prevent  coal  and  cinder  from  falling  on  the  hearth." 

9.  "There  should  be  a  rim  1|  inches  in  depth  round  the 
lower  insertion  of  the  vertical  bars." 

10.  "The  chamber  under  the  fire  should  be  closed  by  a  shield 
or  'Econoraiser.'" 

11.  "  Whenever  a  fire-place  is  constructed  on  these  principles, 
it  must  be  borne  in  mind  that  a  greater  body  of  heat  is  accumu- 
lated about  the  hearth  than  in  ordinary  fire-places.  If  there  be 
the  least  doubt  whether  wooden  beams  may  possibly  run  under 
the  hearthstone,  then  an  ashes  pan  should  be  added  with  a 
double  bottom,  the  space  between  the  two  plates  beino-  filled 
with  artificial  asbestos,  '  slagwool,'  2  inches  in  thickness."" 

12.  "See  that  no  woodwork  comes  within  10  or  12  inches 
of  the  back  of  the  fire." 

With  the  assistance  of  the  sketches,  the  above  rules  will 
convey  a  tolerably  clear  idea  of  the  construction  of  the  fire-place 
in  question.  That  it  is  a  very  great  improvement  on  the  cast- 
iron  grate,  there  can  be  no  question.  The  great  feature  of  it  is 
the  construction  of  the  back.  By  its  projecting  forward  over  the 
fire,  heat,  which  is  otherwise  largely  lost  up  the  chimney,  is  re- 
flected back  upon  the  fire  as  well  as  into  the  room,  and  thus, 
among  other  things,  the  consumption  of  smoke  is  much  more 
perfect.* 

The  "Lionel  Teale"  Front  Hob  Fire-place  (Fig.  22)  is 

a  recent  adaptation  of  the  one  just  described.    Tlie  only  ironwork 

*  For  a  full  description  of  the  Teale  fire-place  see  The  Economy  of 
Coal  in  House-fires  by  T.  Pridgin  Teale,  pubUshed  by  J.  &  A.  ChurchilL 
price  33.  6d.  > 
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connected  with  it  is  that  which  forms  the  bottom  bars  or  grid,  and 
the  ash-tray,  the  front  bars  being  abolished,  and  the  fire  sunk 
below  the  level  of  the  hearth,  which  is  raised  some  5  inches  above 
the  floor  level.  The  air  which  supplies  the  oxygen  for  combustion 
is  introduced  through  the  front  of  the  ash-tray,  and,  therefore, 
enters  from  below  the  fire  only,  and  the  activity  of  combustion 
is  regulated  by  a  provision  for  increasing  or  diminishin  g  this 
aperture.  The  appearance  of  the  raised  liearth  and  the  sunk 
fire  is  by  no  means  unsightly.  Still  further  economy  is  claimed 
for  this  fire-place,  by  reason  of  the  fire  being  surrounded  on  all 
sides  with  fire-brick. 


F'g-  22.  Fig.  23. 


Stoves,  as  a  means  of  warming  rooms,  have  their  advantages 
and  disadvantages.  There  is  less  loss  of  heat,  and  the  room  is 
more  uniformly  warmed.  In  place  of  the  air  of  the  room  being 
drawn  up  the  chimney  after  liaving  been  warmed  by  the  fire,  as 
is  the  case  with  an  open  fire-place,  it  comes  in,  contact  with  the 
outside  of  the  stove,  and,  as  it  is  thus  warmed  and  rendered 
lighter,  it  immediately  ascends,  its  place  being  filled  by  colder 
air  from  other  parts  of  the  room,  which  follows  the  same  course. 
By  this  process  the  air  of  all  parts  of  the  room  is  gradually 
warmed. 

The  disadvantages  of  stoves  as  a  means  of  warming  rooms 
are: — 
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1.  The  ventilation  of  the  room  is  not  so  perfect  as  in  the  case 
of  open  fire-places  with  large  flues. 

2.  The  air  itself  being  raised  in  temperature  by  passing  over 
the  stove  is  thus  rendered  too  dry.  The  actual  amount  of 
•moisture  present  is  unchanged,  but  the  relative  humidity,  which 
from  a  health  point  of  view  is  important,  is  greatly  diminished, 
because  warm  air  is  capable  of  holding  more  moisture  before  the 
saturation  point  is  reached  than  cold.  To  obviate  this  it  is  a 
■common  practice  to  place  a  tin  vessel  containing  water  on  the  top 
of  the  stove. 

3.  The  external  surface  of  the  stove  may  be  so  hot  as  to  scorch 
the  floating  organic  particles  in  the  air  and  thus  cause  a  disagree- 
able odour. 

4.  Carbonic  oxide  (carbon  monoxide),  an  extremely  noxious 
product  of  combustion,  may  pass  into  the  room  through  imperfect 
joints  or  fissures,  or,  it  is  believed,  through  the  pores  of  the 
metal  in  the  case  of  cast-iron  stoves  when  superheated.  The 
headaches  and  feeling  of  discomfort,  so  often  experienced  by  the 
occupants  of  rooms  heated  in  this  manner,  are  sometimes  attri- 
buted to  the  presence  of  this  gas.  The  production  of  this  gas, 
which  undoubtedly  is  found  in  stove-heated  rooms,  is  attributed 
by  some  to  the  imperfect  combustion  of  particles  of  carbon  in 
the  air,  the  result  of  coming  in  contact  with  the  superheated 
suriace  of  a  stove. 

The  first  fault,  namely,  that  of  imperfect  ventilation,  may  to 
a  large  extent,  be  rectified  by  a  special  arrangement,  by  which 
Iresh  air  IS  introduced  by  a  pipe  opening  underneath  the  stove, 
^nd  IS  discharged  into  the  room  after  being  warmed  by  passing 

??r^f it^"^  The  accompanyt 

ing  sketch  (Fig.  23)  represents,  in  section,  one  of  Musgrave's 
^toves,  which  are  constructed  on  this  principle.  Many  stoves  of 
tins  description  are  now  made. 

To  diminish  the  risk  of  superheating,  every  portion  of  the 

ttbe'iZe't^S  ^^''"'1  ^^^^^  periodical^ 

to  be  inspected,  and  replaced  when  worn  out.   Such  a  precaution 
will  prove  economical  in  the  long  run 

are^^o^'thT'^'l-*^^  ^^Po^i^g  ^  larger 

the  risk  of  r         f  of  ^oom, 

SXtor  of T^'^'^^:?  also  reduced,  as  iron  is  an  excellent 
^vert  cil  Itif  fl  "^^^       accomplished  by  the  addition 

the  stove  projecting  from  the  top  and  sides  of 

YPiV°5ff^„lS°^®'  shown,  in  section,  in  the  drawing 

(J?ig.  .4),  possesses  many  advantages  over  ordinary  stoves,  and  i! 
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a  good  and  economical  form  of  stove  for  halls  and  bedrooms. 
The  fire  is  contained  in  a  movable  circular  box,  the  bottom  of 
which  is  perforated  to  enable  the  ash  to  fall  through  into  the  ash 
tray.  The  walls  of  the  stove  are  formed  of  terra  cotta  interposed 
between  concentric  cylinders  of  sheet  iron,  the  outer  cylinder 
being  perforated  all  over  to  allow  of  direct  radiation  from  the 
terra  cotta.  The  top,  which  is  constructed  like  the  sides,  lifts  ofi: 
to  allow  of  the  introduction  of  the  fire-box,  and,  to  ensure  a. 
proper  seal  against  the  exit  of  fumes,  it  has  a  circular  flange  on 
its  under  surface  which  fits  into  a  groove  containing  fine  sand  on 
the  top  margin  of  the  stove.  The  fire  is  lighted  at  the  top  and 
burns  downwards,  the  air  entering  through  adjustable  openings 


Fig.  24. 

in  the  front  of  the  ash  tray  and  passing  upwards  through  the- 
perforations  in  the  bottom  of  the  fire-box.  The  flue  is  at  the 
back  of  the  stove,  midway  between  its  cover  and  the  top  of  the 
fire-box.  The  stove  is  placed  against  any  fire-place,  with  a  short 
length  of  pipe  leading  into  the  flue,  and  it  burns  ordinary 
coal,  the  best  for  the  purpose  being  a  hard  steam  coal,  or  a 
mixture  of  coal  and  coke,  although  it  is  not  wise  to  use  the 
latter  in  bedrooms.  The  stove  does  not  interfere  with  the 
ordinary  chimney  ventilation,  it  does  not  get  superheated,  but 
gives  off  a  pleasant  heat,  and  it  burns  for  a  long  time  without- 
requiring  attention. 

Gas  fires  are  now  very  much  used  for  warming  rooms,, 
particularly  bedrooms.     Cleanliness  and  economy  in  servants*' 
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time  are  the  chief  arguments  in  their  favour.  In  all  cases  they 
should  be  provided  with  means  of  ventilation,  by  a  pipe  earned 
into  a  flue  or  to  the  outside.  The  ordinary  fire-place  may  be 
adapted  for  warming  by  gas  by  filling  the  grate  with  asbestos 
blocks  which  are  heated  by  means  of  a  Bunsen  burner,  in  tins 
case  there  is  no  necessity  for  any  special  flue,  as  the  ordinary 
chimney  answers  the  purpose,  and  the  ventilation  is  as  perfect 
as  with  an  ordinary  fire.  With  this  particular  arrangement  the 
loss  of  heat  is  very  great,  and  to  remedy  this,  gas  stoves  are  now 
frequently  fixed  in  front  of  the  fire-place,  with  a  short  pipe 
leading  into  the  flue  to  carry  ofi"  the  ofi"ensive  fumes.  It  is 
essential  for  ventilating  purposes  that  the  opening  of  the  fire- 
place proper  should  be  quite  free,  and  not  filled  up  with  sheet 
iron  as  is  so  often  done,  otherwise  the  ventilating  effect  of  the 
chimney  will  be  greatly  lessened,  particularly  when  the  fire  is 
not  actually  burning.  The  air  in  bedrooms  in  which  gas  stoves 
have  been  fixed  in  the  objectionable  manner  just  described,  is 
very  foul  in  the  morning  if  the  stove  has  not  been  burning  all 
night,  and  in  the  absence  of  any  special  outlet  ventilator. 

Ventilating  gas  stoves  are  a  great  improvement  upon 
the  ordinary  kind,  from  an  economical  as  well  as  from  a  health 
point  of  view.  They  are  constructed  much  on  the  same  principle 
as  ordinary  ventilating  stoves,  fresh  air  being  discharged  into 
the  room  after  it  has  been  warmed  by  passing  through  a  tube 
which  is  enclosed  in  a  chamber  in  which  the  gas  burns ;  this 
outer  chamber  is  connected  with  the  chimney  by  a  pipe  which 
carries  ofi"  the  foul  products  of  combustion. 

Hot-wateP  and  steam  pipes  are  frequently  employed  for 
warming  the  halls  and  passages  of  houses,  as  well  as  offices 
and  public  buildings.  This  system,  if  properly  applied,  is  an 
excellent  one,  but  one  usually  finds,  in  cases  in  which  it  is  in 
operation,  that  all  principles  of  ventilation  have  been  completely 
disregarded.  One  has  only  to  enter  an  office,  for  example,  in 
which  a  number  of  clerks  are  engaged,  and  in  which  the  ordinary 
open  fire-places  have  been  abolished  in  favour  of  hot-water  pipes 
simply  run  round  the  walls,  to  realise  the  efi'ect  that  such  an 
arrangement  has  on  the  atmosphere  of  the  room.  The  whole- 
some influence  of  the  ordinary  fire-place  in  changing  the  air  of 
the  room  is  lost,  with  the  result  that  the  same  foul  air,  which 
has  been  breathed  for  hours  on  end,  is  circulating  in  warm 
currents  round  the  room  in  question. 

No  system  of  warming  by  hot-ivater  or  steam  pipes  is  admissible, 
unless  both  inlets  and  outlets  are  provided  for  ventilation.  The 
best  method  of  introducing  air  into  a  room  warmed  in  this 
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manner,  is  by  so  arranging  the  openings  that  the  incoming  ais 
must  first  circulate  over  the  hot  pipes.  By  this  means  its  tem- 
perature is  raised,  and  thus,  as  already  explained  (p.  39),  a  more 
frequent  change  of  the  air  of  the  room  may  be  effected  without 
causing  a  sensation  of  draught.  This  is  now  accomplished  by 
radiators  (Fig.  25),  which  are  taking  the  place  of  the  4-inch  pipes 
and  coils  formerly  used.  These  radiators  are  constructed  so  that 
as  large  a  surface  as  possible  is  exposed  for  radiation,  and  the 
circulation  from  the  boiler  is  conducted  by  distributing  pipes 
varying  in  size,  in  accordance  with  the  distance  they  have  to 
travel  and  the  work  they  have  to  do,  from  f  inch  to  2  inches. 

The  smaller  sized  pipes,  how- 
ever, owing  to  the  friction 
which  has  to  be  overcome,  are 
not  very  satisfactory,  and  it 
is  found  in  practice  that  it 
is  unwise  to  use  pipes  of  a 
smaller  diameter  than  1  inch. 
Two  kinds  of  radiators  are 
made,  one  which  simply 
warms  the  air  already  in  the 
room,  and  another  whicli,  as 
is  shown  in  the  drawing,  has 
hollow  columns  connected  be- 
low with  an  opening  in  the 
wall  through  which  air  enters 
and,  passing  upwards  through 
the  radiator,  is  discharged  into 
the  room  fresh  and  warm. 
Connected  with  the  inlet 
opening  is  what  is  called 
a  hit-and-miss  valve,  which  can  be  adjusted  so  that  either  the 
outside  air  or  the  air  of  the  room  may  pass  through  the  radiator. 
The  ventilating  radiator  is  much  to  be  preferred  to  the  non- 
ventilating  one,  but  it  must  be  remembered  that  in  this  case,  as 
in  all  cases,  ventilation  cannot  be  combined  with  warming 
without  adding  to  the  first  cost  and  the  working  expenses,  for 
a  larger  boiler  and  larger  radiators  are  required,  and  the  con- 
sumption of  fuel  is  in  consequence  increased.  In  the  low-pressure 
system  of  warming  just  described  the  temperature  of  the  pipes 
does  not,  as  a  rule,  exceed  200°  F.,  and  a  pipe  is  conducted  from 
the  highest  point  in  the  circuit  to  the  outside  for  the  escape  of 
air  or  steam. 

In  another  system  (Perkins)  no  escape  pipe  is  provided  and 
the  pipes,  which  have  an  internal  diameter  of  I  inch  are  not  con- 
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nected  with  a  boiler,  but  are  simply  coiled  within  the  furnace. 
Under  these  circumstances  the  water  circulates  under  pressure, 
and,  therefore,  the  temperature  of  the  pipes  may  reach  to  from 
300°  to  350°  r. 

About  8  feet  of  such  piping  will  correspond,  as  regards  heating 
power,  to  12  feet  of  the  old  4-inch  piping.  According  to  Wynter 
Blyth,  this  system  is  not  to  be  recommended  for  the  purpose  of 
warming  houses,  owing  to  the  liability  to  overheat  the  air,  and 
also  because  of  the  sudden  variation  in  temperature  that  is  likely 
to  result  unless  the  fire  is  constantly  kept  up. 

Steam,  as  a  rule,  in  this  country  is  only  used  for  heating 
purposes  in  the  case  of  factories,  where  it  is  necessarily  on  tlie 
spot  as  a  motive  power.  In  America  it  is  largely  employed  for 
heating  dwelling-houses.  A  very  elaboraie  system  of  heating 
by  steam  is  in  operation  in  the  Houses  of  Parliament.  On  the 
whole,  perhaps  the  best  system  of  warming  houses  is  by  the  low- 
pressure  circulation  and  ventilating  radiators,  combined  with 
open  fireplaces.  The  English  people  have  a  strong  prejudice  in 
favour  of  the  open  fireplace,  and  it  must  be  admitted  that  its 
cheerful  appearance  is  worth  a  good  deal,  at  the  same  time,  it  is 
wasteful,  especially  as  usually  constructed,  and  economy  as  well 
as  efficiency  would  be  effected  by  the  combined  system  of  open 
fires  and  low-pressure  hot  water  ventilating  circulation. 

Steam,  if  available,  may  be  used,  indirectly,  as  a  heating 
medium  for  a  low-pressure  hot- water  circuit.  In  this  case  a 
steam  pipe  is  carried  to  a  water  cylinder,  within  which  it  is 
coiled  in  order  to  increase  the  heating  surface  in  contact  with 
the  water  which  circulates  in  the  usual  way  throughout  the 
building.  ^  It  thus  takes  the  place  of  the  ordinary  furnace  and 
by  regulating  the  steam  pressure  the  heat  imparted  to  the  water, 
which  is  the  distributing  medium,  may  be  readily  adjusted  to  any 
desired  temperature. 

It  is  well  to  be  cautious  in  deciding  as  to  who  shall  carry  out 
whatever  system  of  warming  by  hot  water  or  steam  may  be 
determined  upon,  as  the  successful  working  of  all  is  dependent 
upon  so  many  conditions,  the  non-compliance  with  one  of  which 
will  result  in  failure.  It  does  not  follow  that  all  wlio  are  willing 
to  undertake  the  work  are  capable  of  satisfactorily  completing 
It,  and  in  this,  as  in  all  cases,  experienced  workmen  are  worth 
paying  for. 
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CHAPTER  IV. 

SETVERAGE    AND  DRAINAGE. 

An  intelligent  appreciation  of  the  subjects  dealt  with  in  tliig 
and  the  following  three  chapters  is  perhaps  the  most  essential 
element  in  the  education  of  a  sanitary  inspector.  Hardly  a  day 
can  pass  without  his  knowledge  of  the  subjects  being  put  to  the 
test,  and  upon  its  thoroughness,  the  health  and,  it  may  be,  the 
lives  of  many  are  dependent.  The  ignorance  that  still  prevails, 
even  among  the  educated  public,  regarding  the  most  elementary 
facts  connected  with  the  drainage  of  houses,  is  indeed  surprisino-. 
To  them  the  whole  question  appears  mysterious  and  complicated, 
but  in  reality  it  is  not  so. 

Without  going  minutely  into  the  composition  of  Sewage, 
it  may  be  said  to  consist  of  water  containing  certain  refuse  sub- 
stances in  solution  and  in  suspension.  These  consist  of  urine 
and  faeces  of  men  and  animals ;  house  waste-water,  containin-^' 
grease,  soap,  and  foul  matters  from  the  surface  of  the  body  and 
from  clothes  and  general  house  washing.  Sewage  may  also 
contain  special  pollution  from  manufacturing  processes. 

Human  faecal  matter  is  sometimes  excluded  from  the  drains, 
and  when  it  is  so,  it  is  popularly  supposed  that  the  sewage  is 
comparatively  innocuous,  but  this  is  certainly  not  the  case.  An 
estimate  of  the  difference  between  the  sewage  of  water-closet 
towns  and  of  towns  where  the  faecal  refuse  is  dealt  with  by  the 
midden  or  pail  systems,  may  be  arrived  at  by  comparing  the  value 
as  manure  of  the  sewage  in  each  case. 

According  to  the  first  report  of  the  Rivers  Pollution  Com- 
missioners, the  value  for  agricultural  purposes  of  12  tons  of 
sewage  from  towns  without  water-closets  is  equal  to  10  tons  of 
sewage  from  towns  with  water-closets.  This  fact  is  important, 
as  showing  how  essential  it  is  to  provide  some  means  for  treating 
all  sewage,  irrespective  of  its  nature,  before  allowing  it  to  enter 
a  stream. 

Ordinary  sewage,  when  fresh,  is  comparatively  harmless  ;  but, 
as  all  dead  organic  matter  must  necessarily  undergo  change  (in 
the  process  of  which  it  is  split  up  into  its  simpler  elements) 
and,  as  during  tiiis  process  of  decomposition  (unless  it  takes 
place  under  favourable  conditions)  nuisance  is  likely  to  arise^ 
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it  is  essential  that  precautions  should  be  taken  to  prevent  this. 
By  reason  of  the  artificial  conditions  of  our  existence,  then, 
art  must  assist  in  these  natural  processes;  but  we  may  rest 
assured  of  this,  that  if  man  does  his  part  of  the  work,  Nature 
will  do  hers. 

^  Putrefaction  is  the  result  of  an  attack  upon  dead  organic 
matter  by  minute  living  gf.rms  or  bacteria,  ever  present  in 
.sewage  and  air;  the  process  is  similar  to,  in  fact  it  is, ye?v?ze?i- 
tation.  Under  favourable  conditions,  these  germs  multiply  with 
enormous  rapidity,  until  in  time  complete  dissolution  of  the 
material  is  accomplished,  and  during  this  time  a  continual  dis- 
charge of  foetid  organic  matter  and  foul  gases  takes  place,  which 
■contaminate  the  atmosphere,  and  tax  to  a  great  extent  the 
purifying  effect  of  the  oxygen  it  contains.  This  alone  must 
seriously  aifect  the  health  of  the  inhabitants,  and  if  it  is  not  in 
itself  directly  responsible  for  the  production  of  disease,  there  is 
no  question  but  that  it  greatly  favours  the  extension  of  diseases 
•of  the  infectious  class.  Under  these  circumstances,  it  is  of  the 
utmost  importance  that  all  sewage  and  refuse  should  be  disposed 
of  in  a  manner  that  will  least  contribute  to  the  injurious  conse- 
•quences  just  described.  The  great  principle  then  to  keep  in 
view  is  the  immediate  and  thorough  removal  of  all  fluid  refuse, 
and  the  important  points  to  determine,  in  judging  of  the  efficiency 
■of  any  system  of  sewage  removal,  are  as  to  whether  it  is 
immediate  and  complete. 

Methods  of  Sewage  Removal. 

Having  considered  the  broad  principles  with  which  all  perfect 
methods  of  sewage  removal  must  comply,  we  must  now  go  a 
little  farther  and  apply  these  principles  to  the  different  methods 
Tiow  recommended. 

The  present  systems  of  sewage  removal  may  be  considered 
under  two  heads— viz.,  the  wateF-CaPriag"e  System  and  the 
•conservancy  system.  In  the  former,  solid  fiEcal  matter  is 
introduced  into  the  sewers,  while  in  the  latter  it  is  excluded. 

Great  difference  of  ojnnion  has  hitherto  prevailed  as  to  which 
•ought  to  have  the  preference,  but  the  water-carriage  system  is 
now  pretty  generally  admitted  to  be  the  better  one,  except, 
perhaps,  in  the  case  of  scattered  populations  dependent  for  their 
water-supply  upon  local  wells.  The  arguments  in  favour  of  the 
water-carriage  system  seem  unanswerable. 

If  it  were  possible  to  get  rid  of  the  ordinary  slop  water  by 
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some  other  means  than  sewers,  then  it  might  become  a  matter 
for  consideration  whether  the  necessity  for  the  removal  of 
excreta  alone  would  warrant  their  introduction,  but  as  sewers- 
must  exist  for  ordinary  waste-water  purposes,  the  only  point  to 
determine  is  whether  the  addition  of  excreta  is  expedient  or  not. 
Now,  so  far  as  the  composition  of  the  sewage  of  water-closet 
towns  is  concerned,  as  compared  with  that  of  towns  in  which  the 
dry  method  is  in  operation,  the  difference,  as  already  pointed 
out,  is  very  little,  but  the  volume  in  the  one  case  as  compared 
with  the  other  is  considerably  greater.  Six  gallons  per  head 
per  day  increase  of  volume  in  the  case  of  water-closet  towns 
(Parkes)  makes  a  considerable  difference  in  the  sum  total  of 
sewage  that  has  to  be  disposed  of;  and  in  the  case  of  inland 
towns,  particularly  where  the  absence  of  sufficient  fall  necessi- 
tates the  pumping  of  every  gallon,  for  the  purpose  of  land  or 
other  treatment,  before  it  is  discharged  into  a  stream,  such  an, 
addition  may  become  a  matter  for  serious  consideration.  Then, 
again,  it  may  be  that  the  water-supply  is  limited,  and  cannot  be 
supplemented  without  considerable  expenditure,  in  which  case 
the  saving  of  6  gallons  per  head  per  day  must  not  be  overlooked.* 

To  obviate  these  objections,  various  plans  for  utilising  the 
ordinary  house  waste-water  as  a  flush  for  water-closets  have 
recently  been  devised,  and  some  town  authorities  are  endeavour- 
ing to  overcome  the  difficulty  in  this  way  by  methods  which  will 
be  described  in  the  next  chapter. 

There  can  be  but  little  question  that  the  water-carriage  system 
is  the  cleanest,  most  rapid,  most  convenient,  and  cheapest  method 
of  sewage  removal. 

The  dry  system,  or  the  conservancy  system  as  it  is 

termed,  has  been  adopted  in  many  towns,  but,  even  where 
carried  out  on  the  most  approved  principles,  it  must  necessarily 
give  rise  to  nuisances  in  densely  populated  areas.  On  the 
ground  of  expense,  also,  it  is  found  to  be  a  mistake,  and  were 
it  not  on  account  of  the  outlay  that  has  been  incurred,  it  is 
probable  that  most  authorities  who  have  adopted  the  system 
would  abandon  it.  It  is  only  in  scattered  rural  districts  where 
there  is  land  enough  attached  to  each  house,  on  which  the 
excrement  can  be  disposed  of,  that  the  system  is  at  all  admis- 
sible ;  the  difficulty  in  dealing  with  the  excreta  in  populous- 
districts  necessitates  an  annual  expenditure  which  is  not  by  any 
means  recouped  by  the  sale  of  the  manure.  The  mistaken  idea 
that  the  introduction  of  ordinary  water-closets  into  districts- 
greatly  increases  the  difficulty  of  treatment,  is  probably  answer- 
*  The  estimate  of  6  gallons  is,  probably,  in  excess  of  the  actual  figure. 
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able  in  most  cases  for  the  adoption  of  the  conservancy  method  of 
sewage  removal,  and  the  sooner  the  true  state  of  the  case  is- 
understood  by  authorities  the  better. 

Privy-middens  ought  undoubtedly  to  be  abolished,  parti- 
cularly in  populous  districts,  and  if  excrement  is  permitted  to- 
remain  on  the  premises,  it  must  be  under  conditions  least  harmful 
to  health.  The  earth-closet,  if  it  were  possible  to  provide  the 
necessary  labour,  is  perhaps  the  best  dry  system  of  removal,  but 
the  trouble  entailed  in  attending  to  essential  details  is  too  great 
to  admit  of  its  adoption,  except  in  better-class  houses.  The  pail 
system,  with  frequent  and  regular  removal,  may  perhaps  be 
permitted,  but  it  would  be  well  if  authorities  of  populous  districts 
would  come  to  the  determination  to  encourage  the  substitution 
of  water-closets  for  all  insanitary  privies,  and  insist  upon  their 
introduction  in  the  case  of  new  houses. 

The  term  separate  system  is  applied  to  a  water-carriage 
system  in  which  separate  channels  are  provided  for  the  rainfall. 
The  addition  of  surface  water  to  the  sewage  of  inland  towns 
greatly  taxes  the  efficiency  of  all  methods  of  sewage  treatment, 
and  although  it  may  be  useful  as  a  flush  for  sewers,  it  is  toO' 
irregular  and  uncertain  to  be  admissible  in  cases  in  which  flush- 
ing is  specially  necessary. 

Towns  without  a  proper  system  of  sewers  are  to  be  congratu- 
lated as  regards  this  point,  for  they  are  in  a  position  of  being- 
able  to  make  use  of  what  sewers  exist  as  storm-water  carriers^ 
and  to  start  de  novo  to  consti'uct  sewers  on  the  separate  system. 


Sewers  as  a  Danger  to  Health. 

One  often  hears  it  stated  that  certain  towns  were  perfectly 
healthy,  and  experienced  no  nuisance  from  the  disposal  of  their 
sewage,  until  the  introduction  of  a  general  system  of  sewers. 
Such  a  statement  must  be  received  with  a  considerable  amount 
of  qualification,  although  it  contains  an  element  of  truth.  Many 
examples  of  the  old  order  of  things  are  to  be  found  even  now  in 
small  towns,  where  the  fluid  refuse  is  simply  discharged  from 
the  houses  on  to  open  channels  communicating  with  street 
gutters  along  which  it  travels  to  the  nearest  ditch  or  stream- 
although  sometimes  it  is  conveyed  there  in  brick  sewers  with 
which  the  street  gutters  are  connected,  the  whole  being  peri- 
odically flushed  with  storm  water.  Now,  no  doubt,  such  a. 
systeni  IS  extremely  unsightly,  and  the  risk  of  well-pollution  and 
other  dangers,  from  the  saturation  of  the  soil  with  sewage  which 
percolates  freely  from  numerous  stagnant  pools  along  the  course 
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•of  the  rude  channels,  is  great;  but  that  there  is  perfect  "discon- 
nection and  free  "ventilation"  there  is  no  question,  and,  when 
■compared  with  an  arrangement  which  connects  each  house  direct 
with  an  unventilated  and  possibly  badly-constructed  sewer,  it  is 
certainly  to  be  preferred,  especially  if  the  people  are  not  depen- 
dent upon  local  wells  for  their  water-supply.  This,  however,  is 
no  longer  a  true  comparison ;  we  now  appreciate  the  importance 
■of  flushing,  trapping,  disconnecting,  and  ventilating  our  drains 
and  sewers.  The  only  instances  (three  out  of  twenty-four), 
m  Dr.  Buchanan's  enquiry  (p.  4),  in  which  the  deaths  from 
enteric  (typhoid)  fever  had  increased  since  the  introduction 
■of  sewers,  (fee,  occurred  in  towns  where,  undoubtebly,  the  sewacre 
arrangements  were  imperfectly  carried  out.  In  the  case  of  the 
other  twenty-one  towns,  an  average  reduction  of  45-4:  per  cent, 
took  place. 


Construction  op  Drains  and  Sewers. 

Drains  and  sewers  must  be  so  constructed  as  to  comply,  in 
•every  respect,  with  the  principle  of  immerliate  and  perfect 
sewage  removal.  There  is  considerable  contusion  with  regard  to 
what  is  a  drain  and  what  a  sewer.  Shortly,  the  definition,  as 
laid  down  by  the  Public  Health  Act,  is  that  a  "drain"  is  a 
channel  which  receives  the  drainage  of  one  building  or  set  of 
premises  within  the  same  curtilage,  and  a  "sewer,"  that  which 
receives  the  drainage  of  two  or  more  buildings  or  premises  (see 
Appendix). 

Drains  and  sewers  should  be  water-tight,  smooth  in  the  in- 
ferior, and  not  larger  than  is  necessary;  they  should,  if  possible, 
follow  a  straight  course  and  have  a  sufficient  fall,  varj'ing  in 
.accordance  with  the  diameter,  and,  as  far  as  possible,  of  the 
same  uniform  rate;  where  curves  are  unavoidable,  they  should 
not  be  abrupt,  or  better  still,  at  such  jioints,  and  where  tribu- 
taries join,  manholes  should  be  provided.  Ample  provision 
should  exist  for  ventilation,  so  that  sewer  gas  may  not  stagnate 
but  have  free  outlet  into  the  open  air.  There  ought  to  be  no 
•direct  connection  between  drains  and  sewers,  but  a  trap  should 
be  inserted  near  the  junction  of  the  one  with  the  other,  with  an 
air  inlet  on  the  house  side.* 

*Some  sanitary  engineers  now  advocate  the  direct  connection  with 
sewers,  without  the  intervention  of  a  trap,  of  all  house  drains,  in  which 
case  tbe  soil-pipe  and  drain  ventilators  assist  in  the  ventilation  of  the 
sewers,  but  it  is  only  where  these  are  constructed  on  the  most  approved 
principles  that  such  a  plan  can  even  be  thought  of  ;  it  would  be  a  danger- 
ous proceeding  in  the  case  of  old  and  badly  constructed  sewers  (see  p.  S7). 
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Drains  are  very  often  needlessly  large,  and  thus  the  flush  is 
very  much  reduced.  Por  example,  given  two  drains  of  equal 
fall,  carrying  the 
same  volume  of 
sewage,  the  one  4 
inches  in  diameter 
and  the  other  6, 
tlie  rate  of  travel, 
and,  therefore,  the 
flushing  power,  in  Fig  26. 

the  former  case  will 

be  greater  than  in  the  latter,  because  the  depth  of  fluid  in  the- 
smaller  pipe  is  greater  than  in  the  larger.  The  accompanying 
sketch  (Fig.  26)  shows  the  comparative  difierence  in  depth  of  the- 
same  volume  of  fluid  in  a  4-,  G-,  and  9-inch  pipe.  As  a  rule,  the 
diameter  of  house  drains  need  not  exceed  4  inches,  except  in  the 
case  of  very  large  establishments.  Far  to  often,  even  now,  a 
6-inch  pipe  is  used  when  a  4-inch  would  answer  all  requirements, 
and,  in  the  case  of  old  houses,  one  frequently  finds  that  even  the 
tributary  drains  are  constructed  of  9-inch  pipes. 

Whether  drains  are  intended  to  convey  the  ordinary  waste- 
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Fig.  27. 


water  only,  or  in  addition  the  excreta  and  urine  of  a  household,, 
they  must  be  constructed  with  equal  care  and  attention  to  detail. 

Socketed  g-lazed  stoneware  or  iron  pipes  are  alone 

admissible.  They  should  be  laid  as  far  as  possible,  in  straight 
lines,  with  the  socket  end  directed  towards  the  sewage  flow, 
as  represented  in  Fig.  27  (A),  not  as  shown  in  (B);  the  fall 
ought  to  be  uniform,  and  not  less  than  1  foot  in  from  40  to  60. 
If  such  a  fall  cannot  be  obtained,  then  some  artiflcial  means  of 
flushing,  which  in  all  cases  is  desirable,  becomes  essential,  in. 
order  to  ensure  perfect  cleansing  of  the  channel. 
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Before  proceeding  to  lay  the  pipes,  each  one  should  be  care- 

Ini  w  fiV  ^r^^'^^^  otherwise  the  spigot 

be  smooth  and  thoroughly  Avell  covered  with  glaze;  and  they 
■must  be  entirely  free  from  cracks  or  flaws  of  any  description, 
•otherwise  the  dram  will  not  be  water-tight. 

The  tPeneh  in  which  the  pipes  are°laid  should  be  du^,  not 
piece  by  piece,  but  in  lengths,  and  it  is  important  not  to  interfere 
with  the  solidity  of  the  floor  by  excavating,  in  the  first  instance, 
to  a  greater  depth  than  is  necessary,  as  this  necessitates  the  re- 
placement of  soil  and  thus  causes  a  risk  of  after  subsidence  If 
It  should  happen,  m  the  process  of  digging,  that  more  soil  has 
been  removed  than  is  necessary,  in  replacing  it,  so  as  to  equalise 
-the  gradient,  the  replaced  soil  must  be  firmly  beaten  down 
■otherwise  subsidence  will  afterwards  occur  which  will  interfere 
witli  the  proper  flow  of  sewage,  and,  possibly,  impair  the  integrity 
of  the  joints  and  cause  leakage. 

Unless  the  ground  is  naturally  solid,  all  stoneware  drains 
:should  be  laid  on  a  bed  of  COnCPete  4  inches  in  depth,  and,  if 
it  should  be  found  necessary  to  carry  such  a  drain  under  a 
house,  it  should  be  entirely  imbedded  in  concrete  of  at  least 
the  same  thickness.  The  latter  precaution  ought  to  be  observed 
in  all  cases  where  it  is  necessary  that  a  drain  should  be  laid  in 
•close  proximity  to  a  well,  although,  if  circumstances  permit,  it 
is  better  to  select  another  route  for  the  drain  or  use  iron  pipes. 

In  laying  the  pipes,  a  point  of  the  utmost  importance  to 
remember  is,  that  they  should  rest  on  their  bodies  on  the 
bottom  of  the  trench,  and  not  on  their  sockets,  a  portion  of 
soil  being  removed  at  points  corresponding  with  each  socket 
"to  allow  of  this.  It  is  the  usual  practice  of  inexperienced  drain 
layers  to  disregard  this  precaution,  with  the  result  that,  when 
the  trench  is  covered  in,  in  place  of  the  weight  of  the  soil  being 
uniformly  distributed  along  the  entire  length  of  the  pipe,  the 
pressure  is  concentrated  upon  each  joint,  and,  in  all  probability, 
■causes  the  recently  introduced  cement  to  be  expelled  from  the 
sockets. 

Joints  must  be  made  with  extreme  care,  the  best  Portland 
cement  being  alone  admissible  for  stoneware  drains.  Even  now 
it  is  not  an  uncommon  practice  to  use  clay  for  the  purpose. 
An  ignorant  workman  may,  jjossibly,  be  excused  for  following 
jiast  custom  in  this  respect,  but  builders  and  architects  are 
greatly  to  blame  if  they  countenance  such  a  proceeding. 

Having  carefully  cemented  the  joint,  not  only  at  the  top,  but 
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all  round,  the  workman,  before  making  the  next  joint,  should 
satisfy  himself,  by  raking  the  pipe  out  with  a  specially  con- 
structed wooden  implement,  that  none  of  the  cement  has  been 
pushed  into  the  interior,  otherwise  it  will  interrupt  the  proper 
iow  of  the  sewage  and  lead  to  obstructions. 

Before  replacing  the  soil  the  drain  ought  to  be  inspected  by  a 
responsible  person,  who  should  test  the  integrity  of  the  joints  by 
means  of  the  hydraulic  test  to  be  afterwards  described.  The 
first  portion  of  soil  must  be  replaced  with  care,  and  should  be 
packed  well  under  and  on  either  side  of  the  pipes,  so  as  to  guard 
against  after-displacement,  which  is  likely  to  cause  fracture  of 
<the  joints. 


Fig.  28. 

Fig.  28  illustrates  a  good  method  of  making  a  stoneware 
•drain  joint.  Hemp-spun  yarn,  free  from  tar,  is  hrst  steeped  in 
fluid  cement  (cement  grout),  and  then  well  rammed  into  the 
joint,  so  as  to  fill  it  about  half.  The  joint  is  then  completed 
with  stiff  cement. 

Various  patent  joints  have  been  invented  from  time  to  time, 
and  it  is  found  expedient  to 
make  use  of  them  in  certain 
cases,  as  for  example  when 
pipes  have  to  be  laid  in  water- 
logged soil,  and  difficulty  is 
thus  experienced  in  making 
a.  water-tight  joint  in  the 
ordinary  manner.  One  of 
these  (Stanford's),  which  was 
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Fig.  29. 


among  the  first  to  be  introduced,  is  made  by  Doulton  &  Co., 
Lambeth.    A  rim  of  smooth  and  durable  material  is  cast  on  to 
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the  spigot  end  of  the  pipe,  and  to  the  interior  of  the  socket,  so  a* 
to  insure  a  tight  fit,  and  a  space  is  left  to  allow  of  cement  being 
introduced  as  an  additional  precaution.  More  recently  this  joint 
has  been  further  improved,  the  composition  which  is  cast  on  the 
spigot  of  the  pipe  being  made  convex  on  the  surface,  as  shown  in. 
the  sketch  (Fig.  29).  The  advantage  claimed  for  this  arrange- 
ment, although  it  is  a  doubtful  one,  is,  that  if  from  any  cause 
after-subsidence  should  occur,  a  certain  amount  of  displacement 
of  the  pipes  may  take  place  (on  the  same  principle  as  a  ball-and- 
socket  joint)  without  the  integrity  of  the  joint  being  impaired. 

The  process  of  laying  these  pipes  is  very  simple.  Having 
carefully  wiped  the  spigot  and  socket,  a  small  quantity  o°" 
specially-prepared  lubricant  is  applied  inside  the  socket  of  the- 
one  pipe,  and  round  the  spigot  of  the  other;  they  are  then 
pressed  home,  and  the  joint  is  complete.  These  pipes  are  made- 
in  various  sizes  from  4  to  18  inches. 

As  regards  the  question  of  the  durability  of  these  joints,  time 
alone  can  decide,  but  it  is  claimed  for  the  composition  that  it 
has  shown  no  evidences  of  deterioration  in  pipes  that  have  been- 
taken  up  after  having  been  in  use  for  fifteen  years. 

Another  joint,  the  APCheP  patent,  is  constructed  so  as  to- 
allow  of  the  joint  being  made  by  liquid  cement  being  poured  in 
at  an  opening  at  the  top  of  the  socket,  after  the  pipes  have  been- 
adjusted,  a  luting  of  clay  being  first  introduced,  to  act  simply  as 
a  barrier  to  the  entrance  of  the  cement  into  the  interior  of  the 
pipe. 

A  somewhat  similar,  although  a  better  joint,  HaSSall'S 
patent  (Fig.  30),  is  now  frequently  used  in  cases  in  which 
difficulty  is  experienced  in  laying  ordinary  pipes.  Two  bands  o£ 
bituminous  material  are  cast  on  to  the  outside  of  the  spigot,  and 


Fig.  30,  Fig.  3L 


two  similar  bands  are  cast  on  the  inside  of  the  socket,  so  that, 
•when  the  pipes  are  laid  together  the  interspaces  form  an  annular 
groove  which  terminates  in  two  openings  at  the  top.  The 
spigots  and  sockets  are  lubricated  with  a  special  plastic  cement 
before  being  adjusted,  the  fluid  Portland  cement  is  run  in  at  one- 
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of  the  top  openings  until  it  makes  its  appearance  at  the  other, 
and  thus  the  joint  is  encircled  with  a  band  of  cement  which 
forms  a  very  solid  and  durable  union.  Although  these  pipes 
are  more  expensive  than  ordinary  drain  pipes,  in  cases  m  which 
their  use  is  indicated  they  may,  in  the  end,  prove  more  economical, 
owin"  to  the  comparative  ease  with  which  they  can  be  laid  under 
adverse  conditions.  Also,  the  advantage  of  having  sewers  with 
ticrlit  joints  is  worth  paying  for,  especially  in  cases  where  the 
sewage  has  to  be  pumped  to  the  disposal  works,  when  the 
question  of  limiting  the  volume  by  excluding  infiltration  water 

becomes  all  important.  . 

Patent  joints,  however,  have  not  by  any  means  come  into 
creneral  use.  From  a  sanitary  inspector's  point  of  view,  there- 
fore, it  is  important  that  the  points  to  be  attended  to  in  the 
making  of  an  ordinary  cement  joint  should  be  thoroughly  appre- 
ciated.   Iron  pipes  necessitate  a  caulked  lead  joint  (see  p.  117). 

Junctions  must  always  be  in  the  form  of  a  V ;  no  tributary 
drain  should  join  at  right  angles.  The  figure  (Fig.  31)  represents 
a  V-shaped  junction  pipe.  Such  pipes  are  made  in  all  sizes.  It 
is  important  to  remember,  that  unless  tributary  drains  join  main 
drains  obliquely  in  this  manner,  so  that  the  sewage  enters  m  the 
direction  of  the  flow,  splashing  will  occur,  and  this,  in  time,  is 
likely  to  lead  to  obstruction,  owing  to  a  deposit  being  gradually 
formed  from  the  drying  of  the  sewage  that  has  been  driven 
against  the  sides  of  the  pipe,  above  the  water-line.  It  is  needless 
to  remark  that  it  is  a  wrong  proceeding  to  connect  a  tributary 
drain  by  knocking  a  hole  in  the  main  drain,  although  the 
practice  is  by  no  means  an  uncommon  one. 

Bends  in  drains  should,  as  far  as  possible,  be  avoided ;  when 
they  are  unavoidable,  tho  curve  ought  to  be  an  easy  one.  Pipes 
with  easy  bends  are  made,  and  should  always  be  used  when 
bends  are  necessary  (Fig.  32,  B),  although  it  is  a  common  practice 
to  use  straight  pipes  for  the  purpose.  The  efi"ect  of  such  a  pro- 
ceeding is  shown  by  the  accompanying  sketch  (Fig.  32,  A).  Not 
only  are  objectionable  angles  formed  at  the  junctions  of  the 
pipes,  which  tend  to  interfere  with  the  easy  flow  of  sewage ;  but 
what  is  still  more  important,  the  impossibility  of  accurately 
adjusting  the  spigot  end  of  one  pipe  into  the  socket  of  the  next, 
in  the  case  of  straight  pipes  laid  otherwise  than  in  a  straight 
line,  necessitates  an  imperfect  joint  being  made. 

In  connecting  a  branch  drain  with  a  main  drain  easy  bends 
should  be  used  (Fig.  33),  but,  when  it  is  necessary  to  depart 
from  the  straight  line  in  the  case  of  the  drain  itself,  or  in  the 
case  of  sewers,  by  far  the  best  proceeding  is  to  construct  a  man- 
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hole  at  the  point  where  the  curve  occurs,  in  a  manner  to  be 
presently  described.  Indeed,  whenever  practicable,  all  tributary 
drains  and  sewers  should  join  the  main  drain  or  sewer  as  the 
case  may  be,  at  a  manhole,  so  as  to  facilitate  inspection  and 
cleansing. 

Inspection  pipes  of  various  kinds  are  made,  and  ought  to  be 
introduced  at  the  top  end  of  all  branch  drains,  particularly  when 
they  are  laid  in  concrete.  The  necessity  for  breaking  into  a  drain, 
should  it  become  obstructed,  is  thus  avoided,  as  the  clearing  rod' 
may  be  introduced  at  the  opening  provided. 

Perhaps  the  simplest  method,  and  one  which  does  not  entail 
any  disturbance  of  the  surface,  is  to  introduce  what  would  corre- 
spond to  a  V-shaped  straight  junction  with  the  opening  directed 
upwards  (Fig.  34),  to  which  a  pipe,  leading  from  the  "surface  of 
the  ground  is  connected,  and  along  which  a  rod  may  be  passed. 
The  top  end  of  this  pipe  must  be  sealed,  either  by  a  special  cap 
or  by  a  piece  of  slate  fastened  witu  ciay,  a  small  movable  stono 


Fig.  34.  Fig.  35. 


slab  with  ring  attached  being  placed  so  as  to  mark  the  situation 
and  allow  of  easy  access  to  the  opening. 

Another  method  of  inspection  (Fig.  35),  is  by  means  of  a  pipe 
divided  longitudinally  into  two  segments,  the  upper  of  which 
may  be  removed  by  means  of  a  chisel. 

A  still  more  convenient  arrangement  than  any  of  these  is  now 
available  in  the  shape  of  various  kinds  of  access  gully-traps.  Tliese 
can  be  obtained  from  most  makers  and  may  be  used  with  advan- 
tage in  all  new  drainage  work. 
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Sewers  are  constructed  of  pipes  or  of  bricks  according  to  their 
•size.  In  the  former  case  the  same  rules  have  to  be  observed  as 
have  been  described  in  the  case  of  drains. 

The  proper  size  and  fall  for  a  sewer  is  a  question  for  engineers, 
•and  both  are  dependent  upon  the  amount  of  the  sewage  flow. 
The  following  concise  summary  is  given  in  Hygiene  by  Dr.  Louis 
C.  Parkes : — "To  prevent  deposit,  sewers  should  be  rendered 
self-cleansing  by  being  constructed  with  a  sufficieut  gradient, 
and  of  a  size  suitable  to  the  volume  of  sewage  which  they  will 
ordinai'ily  be  required  to  carry.  According  to  Mr.  Baldwin 
Latham,  sewers  of  from  12  to  24  inches  diameter  should  have  a 
gradient  sufEcient  to  produce  a  velocity  of  not  less  than  2h  feet 
per  second,  and  in  sewers  of  larger  dimensions  in  no  case  should 
the  velocity  be  less  than  2  feet  per  second.  Tor  large  sewers  a 
less  gradient  is  required  than  for  small  sewers  to  produce  the 
■same  velocity;  but  the  volume  of  the  sewage  to  be  conveyed  must 
bo  very  much  greater  for  the  large  than  for  the  small  sewer. 
A  sewer  10  feet  in  diameter  having  a  fall  of  2  feet  per  mile ;  a 
sewer  of  5  feet  in  diameter  having  a  fall  of  4  feet  per  mile ;  a 
■sewer  of  2  feet  in  diameter  having  a  fall  of  10  feet  per  mile;  and 
a  sewer  1  foot  in  diameter  with  a  fall  of  20  feet  per  mile  ;  will 
all  have  the  same  velocity  of  flow,  but  the  volume  of  sewage  in 
the  10-foot  sewer  must  be  100  times,  in  the  5-foot  sewer  25  times, 
and  in  the  2-foot  sewer  4  times  the  volume  of  sewage  in  the 
1-foot  sewer."* 

Circular  stoneware  pipes  should  be  used  for  all  sewers  up  to 
18  inches  in  diameter,  but  sewers  of  larger  capacity  should  be 
egg-shaped,  with  the  small  end  of  the  egg  dowuAvards,  and  con- 
structed of  good  impervious  bricks  laid  in  the  best  Portland 
cement  (see  p.  20).  The  advantages  of  an  egg-shaped  sewer  is 
the  resulting  increase  in  the  depth  of  flow  and  consequent  dimi- 
nution of  friction. 

Manholes  ought  to  be  introduced  at  intervals  of  not  less 
than  100  yards,  and  the  convenient  sites  for  these  are  where 
tributary  sewers  join,  but,  as  already  stated,  it  is  essential 
to  construct  one  at  each  point  where  the  sewer  has  to  alter  its 
straight  course.  The  same  holds  good  in  the  case  of  the  drains 
of  all  well-drained  establishments;  the  satisfaction  of  being  able 
to  look  through,  and  to  pass  a  rod  through  from  one  end  to  the 
outkV  ^^'""^       their  tributaries,  amply  repays  the  extra 

x.rf^°fif°  ^''r".^"*  description  of  the  method  of  calculating  the  flow  of 
water  through  pipes  see  the  volume  on  Water  Worhs,  Weale's  Kudimenrary 
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A  manhole  chamber  (Fig.  36),  is  built  of  brick-work  set  in. 
cement,  and  the  drain  or  sewer  is  continued  along  the  floor  of 
the  chamber  by  means  of  open  half-channel  pipes  set  in  a  bed  of 
concrete.  The  surface  of  the  concrete  should  be  raised  some 
inches  above  the  edges  of  the  half-channel  pipes  to  prevent  the 


Fig.  36. 


sewage  from  overflowing  on  to  the  floor  of  the  chamber,  and  it 
shoufd  be  floated  with  cement  all  over  so  as  to  present  a  smooth 
and  impervious  surface.  At  points  along  the  main  channel 
tributary  drains  are  connected  by  means  of  curved  half-channels 
similarly  laid  in  concrete,  the  junctions  being  formed  by  special 
half-channel  junctions  being  introduced  in  the  course  of  the- 
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main  channel  at  these  points.  All  street  manholes  should  be 
fitted  with  a  perforated  iron  lid  to  allow  of  the  free  circulation 
of  air  in  the  sewers  (see  p.  88),  a  bucket  or  tray  being  suspended 
under  the  perforations  to  catch  any  dirt  that  may  enter  from  the 
road.  In  the  case  of  private  drains,  the  manhole  lids  should 
be  air-tight,  with  the  exception  of  the  terminal  one,  which  ought 
to  be  perforated  for  the  admission  of  air  to  pass  along  the  drains 
and  up  the  ventilators  at  the  top  ends  of  the  main  drain  and  its 
tributaries,  a  syphon  trap  being  introduced  at  the  outlet  from 
the  manhole  into  the  sewer  or  cesspool  as  the  case  may  be.* 

So  much  for  the  points  that  have  to  be  attended  to_  in  con- 
mection  with  the  laying  of  drains  and  sewers.  A  description  of 
the  various  forms  of  traps  has  purposely  been  omitted  at  this 
stage,  as  they  may  more  fitly  be  described  when  sanitary  ap- 
pliances come  to  be  considered. 

As  regards  the  supervision  of  the  work  of  drain  laying,  it  is 
impossible  to  exaggerate  the  importance  of  keeping  a  watchful 
eye  upon  the  workmen  to  insure  tliat  every  detail  is  attended  to. 
Unless  faults  are  discovered  during  the  progress  of  the  work, 
they  are  exceedingly  likely  to  be  overlooked  altogether,  until, 
sooner  or  later,  serious  consequences  result.  The  fact  is,  men 
■are  frequently  employed  as  drain  layers  who  are  entirely  ignorant 
•of  the  principles  to  be  observed  and  the  risks  to  be  guarded 
against,  and  until  it  becomes  the  custom  to  require  such  men  to 
be  registered,  a  requirement  which  is  happily  becoming  general 
in  the  case  of  plumbers,  we  cannot  look  for  much  progress  in 
this  department  of  sanitary  work. 


CHAPTER  V. 

SANITARY  AND  INSANITARY  AVORK  AND  APPLIANCES. 

The  various  appliances  connected  with  the  drainage  of  houses 
and  premises  have  now  to  be  considered. 

In  forming  an  opinion  regarding  the  efficiency  of  any  appliance, 
■experience  is  the  only  safe  guide,  but  one  thing  is  certain,  that 
no  mechanism  is  satisfactory  which  does  not  comply  with  the 
principals  of  cleanliness  and  simplicity.  Many  inventions,  how- 
■ever  ingenious  at  first  sight  they  may  appear,  and  however 
■well  they  may  answer  experimentally,  have  to  he  discarded  on 


•  See  footnote,  p.  7G,  and  also  p.  87. 
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account  of  unforseen  circumstances  which  interfere  with  their 
efficient  working  in  practice. 

In  conductins:  an  examination  into  the  sanitary  condition  of 
premises,  a  familiarity  with  the  errors  that  are  likely  to  be  met 
with  is  hardly  less  important  than  a  knowledge  of  what  is  right 
and  proper,  and  it  is  essential  that  the  enquiry  should  be  con- 
ducted systematically,  step  by  step;  nothing  being  taken  for- 
granted,  otherwise,  sooner  or  later,  a  mistake  will  be  made. 

As  traps  are  met  with  in  connection  with  most  appliances, 
it  is  convenient  that  they  should  first  be  discussed.  The  pur- 
poses served  by  traps,  and  the  conditions  with  which  all  must 
comply,  are  subsequently  detailed  (see  p.  94).  The  following  are- 
the  cummon  varieties  met  with  in  practice : — Syphon-trap, 
Gully-trap,  D-trap,  Bell-trap,  Antill's  trap,  and  Dipstone-trap. 
The  two  first-mentioned  traps  (or  a  modification  of  them)  are 
the  only  ones  admissible ;  all  the  others  ai  e  more  or  less 
objectionable. 

The  simplest  <brm  of  Syphon-tpap  for  use  in  the  course  of  a 
drain  is  an  ordinary  pipe  with  a  bend  in  it  (Fig.  37);  both 

those  represented  in  the  drawing, 
however,  are  faulty  for  various 
reasons.  The  first  because  (!)■ 
the  dip  is  not  sufficient  to  pro- 
vide a  proper  water-seal;  (2)  the 
bottom  of  the  trap  is  rounded, 
consequently  there  is  a  risk  of  its 
being  fixed  out  of  the  level;  (3). 
there  is  no  provision  for  the  ven- 
tilation of  the  drain,  in  the  shape 
of  an  inlet  opening  on  the  house- 
side  of  the  water-seal ;  and  (4)  na 
means  of  access  to  admit  of  the 
trap  or  the  drain  beyond  being 
cleared  out,  should  either  become- 
obstructed,  are  provided. 
Fig.  37.  The  second  is  open  to  the  same 

objections  as  far  as  the  first  and' 
second  points  are  concerned,  and  as  regards  the  third,  although 
means  of  access  are  provided,  it  is  not  at  a  point  that  will  allow 
of  ventilation,  or  the  unstopping  of  the  drain  beyond.  There  is 
another  objection  to  this,  which  is  a  foi*m  of  trap  one  often  meets 
with,  and  that  is  that  floating  matters  are  likely  to  accumulate- 
in  the  central  shaft. 

The  trap  which  is  best  fitted  for  the  purpose  (Fig.  38),  and 
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foregoing  objections,  has  two 
and  outlet,  one  at  A  in  the 


SI 


which  is  not  open  to  any  of  the 
openings,  in  addition  to  the  inlet 
sketch,  which  is  carried  up  by 
means  of  pipes  to  the  surface  of 
the  ground,  where  it  is  covered  by 
an  open  grating  and  thus  acts  as 
an  air  inlet,  and  the  other  beyond 
the  seal,  which  may  be  used  for 
cleaning  the  drain  between  the 
trap  and  the  ' sewer  or  cesspool. 
It  will  be  noticed  that  this  trap 
has  a  deeper  seal  than  the  others; 
that  the  drain  inlet  is  well  above 
the  outlet,  thus  affording  a  better  flush;  and  that  it  stands  on  a 
flat  bottom,  which  facilitates  its  being  laid  level. 

In  the  event  of  the  drain  terminating  in  a  manhole,  such  as 
has  been  described  on  p.  84,  previous  to  joining  the  sewer  or 
cesspool,  a  special  form  of  disconnecting  trap,  represented  in  the 
sketch  (Fig.  36),  with  a  raking'-arm  or  by-pass  to  allow  of 
the  drain  being  cleared  beyond  the  trap,  should  be  used.    In  this 

case  the  inlet  for  ventilation  is  pro-  

vided  by  means  of  openings  in  the 
manhole  cover,  or  if,  by  reason  of  its 
position,  there  is  an  objection  to  this, 
by  a  special  opening  at  the  side,  shown 
by  dotted  lines,  which  is  carried  up 
some  distance  above  the  ground  level. 

An  improved  trap  (Fig.  39),  has 
recently  been  introduced  by  Professor 
Corfield ;  the  syphon  is  egg-shaped 
in  section  and  curtailed  in  calibre ;  SECTION  /IT  B. 
also,  the  raking-arm  has  a  second 
inlet  which  is  sealed  by  a  movable 
plug  with  chain  attached.  This  trap 
is  more  likely  to  be  self-cleans- 
ing, but  should  it  become  obstructed, 
as  may  sometimes  happen,  the 
sewage  which  in  consequence  would 
collect  in  the  manhole  would  be 
liberated  by  pulling  the  chain;  without  this  contrivance  it 
would  be  necessary  to  empty  the  manhole  by  means  of  a  pump 
or  with  buckets  before  any  one  could  enter  it  to  unstop  the 
trap.  ^ 

The  question  of  the  necessity  for  trapping  a  drain  before  it 


0 
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joins  the  sewer  is  at  present  the  subject  of  discussion  among 
sanitary  engineers.  While  some  maintain  that  it  is  desirable 
to  adhere  to  the  practice  hitherto  observed,  others  advocate  the 
free  connection. 

Undoubtedly  the  introduction  of  a  trap  in  the  course  of  a 
drain  has  the  effect  of  interfering  to  a  certain  extent,  with  the 
free  flow  of  the  sewage,  and  tends  occasionally  to  cause  obstruc- 
tion; therefore,  if  it  can  be  shown  that  the  practice  is  unnecessary 
it  ought  unquestionably  to  be  discontinued. 

By  establishing  a  free  communication  between  the  drains  and 
sewers,  the  various  soil-pipe  ventilators,  and  the  ventilators 
placed  at  the  top  ends  of  drains,  would  act  as  outlets  for  sewer 
air,  the  inlets  being  the  open  manhole  covers  in  the  streets. 
By  this  means  the  circulation  of  air  in  the  sewers  would  be 
encouraged,  and  one  would  hear  less  frequently  of  nuisances 
arising  from  street  ventilators.  On  the  other  hand,  the 
opponents  of  the  new  system  say  that  the  abolition  of  the 
trap  establishes  a  connection,  through  the  medium  of  the  sewer, 
between  the  various  houses  of  the  town,  and  so  exposes  un- 
necessarily the  occupants  of  one  property  to  the  consequences  of 
the  misdeeds  or  misfortunes  of  other  people.  For  example, 
granting  that  enteric  fever  may  be  conveyed  by  sewer  air, 
by  removing  the  trap  at  the  entrance  of  the  sewer,  the  germs, 
in  place  of  having  a  barrier  imposed  against  their  exit  by  other 
outlets  than  the  sewer  ventilators,  are  conducted  along  the 
drains  to  the  houses  where  the  gully-traps  and  the  water-closet 
traps  alone  stand  in  the  way  of  their  entry  into  houses  through 
the  windows  or  water-closets,  although,  with  free  ventilation  and 
efiicient  trapping,  it  is  hardly  likely  that  this  will  occur. 

Probably  the  following  is  the  safe  conclusion  to  arrive  at. 
Given  a  perfectly-sewered  town,  with  thoroughly  self-cleansing 
and  ventilated  sewers,  and  efficiently-trapped  and  ventilated 
drains,  without  any  blind  ends,  it  may  be  safe  to  abolish  the 
intercepting  trap.  On  the  other  hand,  in  the  absence  of  tliese 
conditions,  and  they  are  seldom,  if  ever,  met  with,  the  wisdom 
of  abolishing  the  trap  may  well  be  questioned. 

In  the  case  oi  recently  drained  houses  which  are  not  con- 
nected with  sewers,  one  not  infrequently  finds  that  a  trap  similar 
to  that  just  described  (Fig.  38)  is  placed  at  the  point  where 
the  soil  pipe  joins  the  drain,  notwithstanding  that  another  and 
similar  trap  is  placed  at  the  terminal  end  of  the  drain.  Under 
these  circumstances,  the  soil-pipe  cannot  answer  the  purpose  of 
a  ventilator  for  the  drain ;  consequently  it  is  necessary  to  con- 
nect another  ventilator  with  the  drain  beyond  the  soil-pipe  trap. 
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and  carry  it  up  parallel  to  the  soil-pipe  ventilator.  It  is 
undoubtedly  best  not  to  place  a  trap  at  the  bottom  of  the 
.soil-pipe,  the  one  at  the  end  of  the  drain  being  all  that  is 
necessary,  apart,  of  course,  from  the  various  gully-traps.  Not 
only  does  this  do  away  with  the  necessity  of  going  to  the  ex- 
pense of  providing  a  special  drain  ventilator  m  addition  to  the 
soil-pipe  ventilator,  but  it  entirely  abolishes  the  risk  of  the 
occasional  odour  that  may  sometimes  be  detected  coming  from  the 
air  inlet  at  the  foot  of  the  soil-pipe,  at  the  time  when  the  con- 
tents of  the  closet  are  being  discharged.  _        a-    u  ' 

Gully-traps  are  used  for  the  purpose  of  cutting  off  the 
various  waste  pipes  of  the  house  (bath-room,  sink,  <fec.),  and  the 
rain-pipes  from  direct  connection  with  the  drain.  They  are 
.also  placed  in  yards,  for  the  purpose  of  receiving  the  rainfall,  and 
the  water  used  for  swilling  purposes,  carriage  washing,  &c.  In 
fact,  whenever  it  is  necessary  to  make  a  connection  with  a 
•drain,  apart  from  the  soil-pipe  connection,  some  form  of  gully- 
trap  must  be  employed. 

In  the  case  of  yard  gullies,  evaporation  during  warm  weather 
is  apt  to  lower  the  water-seal,  and  so  render  the  trap  inefficient. 
For  this  reason  it  is  essential,  at  such  times,  to  periodically 
replenish  the  traps  with  water.  An  excellent  gully,  CrOSta'S 
patent,  is  now  made  by  a  firm  in  Nottingham  ;  it  is  so  designed 
that  the  least  possible  water  surface  is  exposed,  and  so  evapora- 
tion is  reduced  to  a  minimum. 

Gully-traps  must  invariably  be  placed  outside  the  house; 
under  no  circumstances  whatever  is  it  justifiable  to  fix  one 
within  the  house — in  the  cellar,  for  example  (see  p.  94) — al- 
though one  frequently  finds  that  this  is  done.  Indeed  it  is  by 
no  means  uncommon  to  find  one  of  these,  or  even  a  bad  form  of 
trap,  fixed  in  a  back-kitchen,  larder,  or  dairy,  and  connected 
■with  the  drain,  simply  as  a  convenience  for  floor  washing. 

A  glance  at  the  conditions  upon  which  the  efficiency  of  all 
traps  is  dependent  (p.  94),  will  at  once  explain  the  reasons  for 
'this  caution,  but  the  most  potent  one  applicable  in  this  instance, 
is  the  risk  of  the  trap  becoming  unsealed  owing  to  evaporation. 
Especially  is  this  the  case  as  regards  cellars,  owing  to  the  in- 
terval that  is  likely  to  elapse  between  each  occasion  of  cleansing. 

In  the  case  of  a  laundry,  where  a  considerable  quantity  of 
-water  must  necessarily  fall  on  the  floor,  the  plan  to  adopt  is  to 
lay  the  floor  with  a  slope  towards  a  channel  leading  to  an  out- 
:side  gully. 

A  gully-trap  is  an  excellent  thing  in  its  proper  place,  but  its 
iplace  is  not  within  a  house. 
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The  ordinary  form  of  gully-trap  (Fig.  40)  is  very  simple  anci 
uiexpensive  and  it  answers  the  purpose  well,  so  far  as  the  yard 
drainage  and  rain-pipe  discharge  is  concerned.  It  is  essential 
that  It  should  be  periodically  cleaned  out,  but  this  applies 
to  ail  alike.  The  grating,  which  may  be  of  iron  or  stoneware, 
although  the  former  is  preferable,  is  surrounded  by  a  cup-shapedi 
arrangement  of  stoneware. 

Street  gullies  which  of  course  are  large,  are  similarly  con- 
structed, with  the  exception  that  the  iron  gratings  are  fived  by 
means  of  brickwork  set  in  cement.  Gullies  are  made  with 
side  inlets  below  the  gratings,  for  the  connection  of  waste- 
pipes  ;  this  arrangement,  although  unobjectionable,  is  not 
quite  m  accordance  with  the  model  bye-laws,  which  require 


Fig.  40. 


Fiar.  41. 


that  waste-pipes  shall  discharge  on  to  an  open  channel  leadin<y 
to  the  trap.  The  bye-law  in  question  (No.  66,  paragraph  4)  reads 
as  follows : — "  He  shall  cause  the  waste-pipe  from  every  bath, 
sink  (not  being  a  slop-sink  constructed  or  adapted  to  be  used  for 
receiving  any  solid  or  liquid  filth),  or  lavatory,  the  overflow-pipe- 
from  any  cistern,  and  from  every  safe  under  any  bath  or  water- 
closet,  and  every  pipe  in  such  building  for  carrying  off  waste- 
water, to  be  taken  through  an  external  wall  of  such  building, 
and  to  discharge  in  the  open  air  over  a  channel  leading  to  a. 
trapped  gully-grating  at  least  18  inches  distant." 

The  accompanying  sketch  (Fig.  41)  represents  an  arrange- 
ment which  is  in  compliance  with  the  bye-law  in  question.  It 
•will  be  noticed  that  this  gully  is  fitted  with  a  bucket,  whicb 
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can  be  lifted  out  by  means  of  a  handle,  so  that  grease  and  sedi- 
ment in  the  trap  can  be  frequently  and  easily  removed.  It  is- 
important  that  this  bucket  should  be  provided  with  a  flange 
round  the  top,  fitting  accui'ately  to  the  sides  of  the  trap,  so  as  to 
prevent  any  dirt  falling  over  the  sides  when  it  is  being  removed. 

In  connecting  a  sink  placed  in  the  basement  story  of  a  house, 
which  has  no  area  outside  the  external  wall,  a  convenient  plaa 
is  to  lay  pipes  from  the  surface  vertically  down  to  the  gully, 
which  of  course  is  necessai-ily  a  long  way  below  the  surface,  and 
to  extend  the  handle  of  the  bucket  so  that  it  may  be  reached 
from  the  grating,  which  is  fixed  at  the  ground  level.  This  is- 
not  strictly  in  accordance  with  the  above  bye-law,  because  the 
waste-pipe  must,  of  necessity,  discharge  directly  on  to  the  gully, 
but  no  other  arrangement  under  the  circumstances  is  possible, 
and  as  all  pipes  ought  to  be  trapped  within  the  house,  in  addition 
to  the  outside  disconnection,  there  can  be  little  objection  to  the- 
proceeding. 


Fig.  42. 


Fig.  43. 


Various  contrivances  are  made  for  the  purpose  of  guarding- 
against  the  trouble  arising  from  grease  being  discharged  into 
drains,  and  thus  causing  obstruction.  The  g-pease  trap,  repre- 
sented by  the  drawing  (Fig.  42),  is  recommended  for  this  purpose- 
by  Dr.  Louis  Parkes,  from  whose  book  on  Hygiene,  and  Fuhlic 
Health  the  illustration  (by  permission)  is  taken.  The  sink 
water  is  cooled  on  coming  in  contact  with  the  considerable 
volume  of  cold  water  in  the  trap,  the  fat  is  thus  solidified,  and, 
being  lighter  than  water  it  rises  to  the  top,  the  heavier  matters, 
on  the  other  hand,  fall  to  the  bottom.  Connected  with  the- 
inlet,  A,  is  the  discharge  pipe  from  an  automatic  flush  tank  (seer 
p.  '95),  which  is  constantly  filling  with  water,  the  supply  being 
regulated  according  to  the  frequency  with  which  it  is  considered 
desirable  the  flush  should  take  place.  Of  course  the  fixing  of 
this  appliance  is  only  practicable  in  the  case  of  large  establish- 
ments. The  efi'ect  of  this  arrangement  is  twofold  ;  any  sedi- 
ment that  may  have  formed  is  at  once  carried  away,  and  the- 
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:Bolidified  grease,  which  has  collected  on  the  surface,  is  broken 
up,  and,  being  solid,  it  is  carried  on  by  the  flush  of  water  in 
iplace  oi  adhering  to  the  pipes. 

The  bell-tPap  (Fig.  43)  must  be  condemned  whenever  it  ia 
met  with.  Until  comparatively  recently  this  form  of  trap  was 
almost  invariably  fixed  within  houses,  and  very  often  outside 
also,  although  the  dipstone-trap  was  the  favourite  one  for  outside 
use. 

The  chief  objections  to  the  bell-trap  are  the  following  :  

1.  The  shallowness  of  the  water-seal,  which  is  no  deeper  than 
about  f  of  an  inch,  and  in  most  instances  even  less.  2.  The 
tendency  to  its  becoming  choked  with  grease,  owing  to  the 
small ness  of  the  space  between  the  bell  and  the  waste-pipe. 
3.  The  fact  that  when  the  grating  is  removed  (as  it  often  must 
be,  to  clear  away  obstructions),  the  waste-pipe  is  un trapped.  4. 
The  fact  that  the  bell  is  frequently  broken  off,  in  which  case  it 


Fig.  44. 


Fig.  46. 


■no  longer  constitutes  a  trap.  It  is  astonishing  how  often  the 
latter  objection  is  found  to  apply,  and  it  is  by  no  means  un- 
common to  find  that  the  bell,  when  it  is  present,  is  not  deep 
•enough  to  reach  the  water  in  the  trap. 

AntiU's  trap  (Fig.  44),  although  a  great  improvement  on  the 
bellntrap,  because  of  the  fact  that  the  water-seal  is  not  interfered 
with  by  the  removal  of  the  cover,  cannot  be  said  to  be  satisfactory, 
■as  it  is  very  liable  to  get  obstructed  from  deposit. 

The  Syphon-tPap,  or,  as  it  is  termed,  the  S-trap  (or  a 
modification  of  it)  (Fig.  45),  is  the  only  form  of  trap  admissible 
for  waste-pipes.  To  allow  of  unstopping  it  when  necessary,  an 
.access  screw-plug  ought  to  be  fixed  at  the  bottom  of  the  lower 
bend.  These  traps  are  not  infallible,  and  in  fixing  them  it  is 
necessary  to  observe  certain  precautions,  but  these  will  be  dealt 
■with  in  the  next  chapter. 
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The  anti-D-trap  (Fig.  46),  winch  was  invented  by  Mr. 
Hellyer,  is  an  excellent  trap.    It  will  be  noticed  that  the  part 
of  it  which  forms  the  water-seal  is  smaller  in  diameter  than  the- 
in-go  and  also  that  the  out-go  is  enlarged  and  square  in  shape. 
Thts  arrangement  is  most  effective  against  syphonage. 

The  dipstone,  or  mason's  trap,  is  a  very  objectionable  one,, 
in  fact  it  is  simply  a  cesspool  on  a  small  scale.    The  sketch  (Fig. 
47)  shows  it  in  section.    It  is  only  necessary  to  refer  the  reader 
of  the  essential 
conditions  of 
a    good  trap 
(p.  Oi),  to  prove 
why  such  a  one 
as  this  must  be 
condemned.  It 
is    not  self- 
cleansing,  nei- 
ther is  it  easily  Fig.  47. 
cleansed,  and 

pi'obably  it  will  be  found  that  it  leaks  in  all  directions,  for  the- 
workman  who  is  capable  of  constructing  such  a  trap  at  all 
is  not  likely  to  realise  the  importance  of  making  it  water- 
tight. The  gully-trap  is  now  so  well-known,  even  in  country 
districts,  that,  in  the  case  of  new  work,  it  is  usually  employed 
in  place  of  the  above  arrangement  of  bricks  and  mortar,  still 
one  occasionally  does  meet  with  such  an  objectionable  form  of 
trap  even  in  new  work,  and  very  many  may  be  found  in  work. 
of  an  earlier  date.  The  above  sketch 
represents  this  trap  as  it  is  met  with  in 
the  case  of  shallow  drains,  when  fre- 
quently about  one-half  the  area  of  the 
surface  is  left  open,  being  fitted  with  a 
grating  to  receive  the  surface  drainage 
of  the  yard;  not  unusually,  however, 
the  trap  is  completely  covered,  an 
ari-angement  which  is  still  more  objec- 
tionable, as  the  foul  deposit  which  col- 
lects in  it  will  rarely  be  removed. 

Another  bad  form  of  trap  is  the 
D-trap  (Fig.  48).  It  is  usually  met 
with  in  connection  with  soil-pipes, 
although,  now,  the  syphon-trap  has  entirely  superseded  it.  Its- 
defects  are  perfectly  apparent,  there  are  too  many  sharp  angles- 
and  projections  which  prevent  its  being  self-cleansing. 


Fig.  4S. 
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It  ^vill  be  necessary  to  refer  to  some  of  these  traps  a-ain  in 
Tere  tf  "^T"''  ^^P^^-bing;  but  it  will  be^conv'ni'ei^ 

here  to  call  attention  to  certam  important  conditions  with  which 
■  all  traps  must  comply  in  order  to  effectively  fulfil  the  purpose  for 
which  they  are  intended.  They  must  impose  a  sufficient  and 
constant  barrier  or  seal  against  the  passage  of  sewer  ga.,  and 
they  must  be  self-cleansing  The  first  condition  necessitates  a 
depth  of  water-seal  of  at  least  1|  inches,  and  the  second,  the 
absence  of  all  angles,  projections,  or  cavities  that  may  interfere 
•with  a  free  flush,  and  lead  to  the  deposit  of  solid  matter,  which 
would  immediately  decompose  and  cause  a  nuisance.  All  drain- 
traps  as  already  stated,  must  be  outside  the  house,  and  so  con- 
nected with  the  drain  that  in  the  event  of  sewer  gas  forcing  its  way 
through,  It  would  escape  into  the  open  air,  and  not  into  the  house. 

IJie  erroneous  belief,  among  the  public  and  ignorant  workmen, 
■that  perfect  safety  is  afforded  by  a  trap,  is  responsible  for  many 
grave  defects  in  house  drainage.  These  defects  have  already  been 
noticed  m  detail  m  describing  the  different  kinds  of  traps  in  use- 
but  there  are  certam  dangers,  against  which  all  traps,  however 
perfect  m  design,  are  more  or  less  inoperative. 

1.  A  trap  may  cease  to  be  a  trap  by  reason  of  disuse,  owing  to  the  evapora- 
tion that  takes  place  from  the  surface  of  the  water.  This  is  a  consideration  that 
has  to  be  thought  of  in  connection  with  any  drain  that  is  only  in  use  at  inter- 
vals, and  some  provision  should  be  made  for  renewing  the  water  in  the  trap. 

2.  A  trap  may  cease  to  be  a  trap  by  the  water  it  ought  to  contain  beinir 
:Bucked  out  by  syphon  action.  This  is  a  danger  that  can  be  guarded  against 
'by  connecting  an  air  pipe  with  the  top  of  the  trap,  beyond  the  seal,  and  by 
other  means  already  mentioned. 

3.  Pressure  of  foul  gas  within  the  drain  may  force  the  water-seal.  This 
danger  may  be  guarded  against  by  proper  ventilation  of  the  drain,  sewer, 
or  cesspool  as  the  case  may  be. 

4.  Sewer  gas  may  be  absorbed  by  the  surface  of  the  water  on  one  side  of 
the  trap,  and  discharged  from  the  surface  on  the  other.  The  more  perfect 
the  self-cleansing  action  of  the  trap,  and  the  better  the  drain,  sewer,  or 
cesspool  ventilation,  the  less  likely  is  this  to  occur. 

5.  As  all  traps  necessarily  impose  a  certain  amount  of  obstruction  to  the 
flow  of  sewage  in  the  drain,  they  tend  to  cause  stoppage,  and  for  this 
Treason  ready  means  of  access  to  them  should  be  provided  (see  p.  82). 

Automatic  flush-tanks  are  excellent  contrivances,  by  means 
of  which  drains  and  sewers  may  be  regularly  flushed,  a  proceeding 
which  under  all  circumstances  is  desirable  and  often  essential. 
Drains  and  sewers  ought  to  be  laid  with  a  sufficient  fall  to  be 
self-cleansing  under  the  conditions  of  an  ordinary  flow  of  sewage, 
but  this  is  not  always  jiossible,  in  which  case  the  flow  must  be 
periodically  supplemented  by  some  other  means. 

Field's  flush-tank,  shown  in  section  (Fig.  49),  has  been 
•designed  for  this  purpose,  and  answers  admirably.    It  may  bo 
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■constructed  to  hold  any  quantity  of  water,  in  accordance  with 
the  size  of  the  drain  or  sewer  which  it  is  intended  to  flush,  the 
-diameter  of  the  outlet  being  regulated  accordingly.  Tanks  of 
ithis  description  which  are  connected  with  large  sewers  are  mostly 


i 


Fit;.  49. 


Fig.  50. 


QDuilt  in  brickwork,  but  those  for  drains  and  smaller  sewers  are 
usually  made  of  galvanised  wrought  iron.  In  the  case  of  private 
•drains,  the  usual  capacity  of  such  a  tank  is  from  80  to  100 
gallons,  the  diameter  of  the  discharge-pipe  being  4  inches.  The 
automatic  discharge  is  accomplished  by  means  of  the  syphon 
arrangement  in  the  interior.    Passing  through  the  floor  of  the 
tank  is  a  pipe  which  is  open  at  both  euds ;  the  lower  end  termi- 
nates in  a  chamber  underneath,  containing  water  into  which  it 
dips,  and  in  the  interior  it  is  surrounded  by  a  cap  which  does 
.not  reach  quite  to  the  bottom  of  the  tank.    This  constitutes  the 
syphon.    A  tap  is  connected  with  the  tank,  and  the  floAV  of 
water  is  regulated  in  accordance  Avith  the  length  of  interval  it  is 
intended  should  elapse  between  each  discharge.    The  syphon 
action  is  started  in  the  following  manner  :— As  the  tank  fills,  the 
water  ascends  between  the  inner  and  the  outer  pipes,  displacino- 
the  air  down  the  central  pipe,  through  the  water  in  the  lower 
chamber^    When  the  water  has  risen  to  the  top  of  the  central 
pipe,  It  begins  to  fall  down  into  the  lower  chamber,  carrying 
with  It  a  certain  quantity  of  air,  in  time,  by  this  process,  I 
sufficient  vacuum  is  established  within  the  pipe  to  cause  the 
^pressure  of  the  atmosphere  to  force  the  water  from  the  tank  into 
l^nHpl  fr''^?  ^^^^g  ^t^'-t^^'  the  tank  is  rapidly 

rnnpll  ^^"^  ^^'^  lo^^er  chamber  which  is 

Tthl  lt  "''^^\^'\'^'^'^-         order  to  encourage  the  formation 
b«r+  "'"^  pipe  is  curved  inwards, 

i^Lelv  dow^  1     '       P^^'^      *"^l^li^S  'i"^^         «ides,  falls 
\  t  *^i«  ^-e^^on,  it  is  important  in 

iixing  the  tank  to  notice  that  the  syphon  is  perfectly  upright. 
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These  tanks  answer  perfectly,  however  small  they  may  be,  for 
Hushing  Avith  clean  water,  and  the  larger  ones  may  be  used  ibr 
sewage  water,  in  connection  with  the  sub-irrigation  treatment  (see 
p.  158);  but  when  used,  as  they  are  sometimes,  for  collecting  and 
automatically  discharging  into  the  drains  the  sink  or  laundry  waste- 
of  an  establishment,  they  are  very  likely  to  fail  from  cloggin"". 

A  better  form  of  flush-tank  for  the  latter  purpose,  although  it 
will  not  discharge  by  means  of  a  drop  feed,  is  Adams'  flushine" 
gully  (Fig.  50).  ^ 

There  is  one  condition  common  to  all  syphon  flush-tanks,  and 
that  is,  that  should  there  be  a  second  trap  in  the  line  of  drain 
with  which  the  tank  is  connected,  it  must  either  be  removed  or 
an  air-break  must  be  introduced  between  it  and  the  tank. 

In  the  construction  of  a  water-closet,  attention  ought  to  be 
paid  to  the  following  points  : — 

1.  It  ought  to  be  placed  next  an  outside  wall,  and,  if  possible,  separated 
from  the  house  by  a  passage  with  cross  window  ventilation,  the  closet  itself 
being  provided  with  a  window  for  ventilation, 

2.  A  perfect  water  flush  must  be  provided.  This  must  not  be  taken  from 
any  cistern  for  supplying  drinking  water,  nor  service  water-pipe,  and  should 
ha  sufficient  to  entirely  remove  the  excreta,  and  nothing  in  the  construction 
of  the  closet  should  tend  to  interfere  with  this  complete  removal. 

.3.  The  soil-pipe  should  be  outside  the  house,  a  water-seal  being  interposed 
between  it  and  the  closet,  and  it  ought  to  be  so  constructed  as  to  allow  of 
the  free  passage  of  air  through  it. 

4.  The  drain  that  removes  the  water-closet  waste  ought  not  to  be  directly 
connected  with  the  sewer  or  cesspool,  as  the  case  may  be,  but  an  opening  to 
admit  air,  with  a  water-seal  between  it  and  the  sewer  or  cesspool  must  in 
all  cases  be  provided.* 

The  folloAving  A'arieties  of  water-closets  are  met  with  :— the- 

valve,  the  wash-out,  the  wash-down,  the  plug-,  and 
the  pan. 

The  following  description  of  these  forms  has  reference  only  ta 
their  construction,  and  in  discussing  their  merits  or  demerits  it 
must  be  remembered,  that  while  a  bad  form  of  closet  cannot  by 
any  process  be  made  sanitary,  a  good  closet  may  be  rendered  in- 
sanitary by  errors  in  fixing.  In  other  words,  a  bad  closet  cannot 
be  made  a  good  one,  and  a  good  closet  may  be  made  a  bad  one 
the  plumber  cannot  rectify  the  faults  arising  from  a  defective 
design,  while  he  may  defeat  the  objects  aimed  at  in  a  good  design, 
The^details  of  fixing  will  be  dealt  with  in  the  next  chapter. 

The  valve  closet  (Fig.  51)  is  an  excellent  appliance,  pro- 
vided economy  is  not  considered;  but,  as  there  is  a  certain  amount 
of  mechanism  in  its  construction,  unless  the  best  quality  of 
workmanship  is  obtained,  faults  will  very  soon  become  apparent 
*  See  footnote,  p.  76,  and  also  p.  87. 
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The  simplest  wash-down  closet,  of  good  design,  is  much  to 
be  preferred  to  a  cheap  valve  closet.  .  ,  ^ 

The  valve  closet,  apart  from  the  fittings,  consists  of  an  earthen- 
ware enamelled  basin.  A,  which  is  kept  about  two-thirds  full  of 

water  by  means  ot  a  valve, 
B,  at  the  outlet.  The  water 
flush  is  connected  with  the 
rim  of  the  basin,  which  is 
turned  inwards  upon  itself, 
0,  so  that  the  discharge 
passes  all  over  the  surface, 
in  place  of  being  distributed 
over  one  side  only,  as  is  the 
case  with  the  fan  spreader. 
By  means  of  a  "  pull "  the 
valve  is  depressed  within 
box  D,  which  is  connected 
with  the  basin  above,  and 
with  the  soil-pipe  trap  be- 
water  and  the  contents  of  the  basin  are 
an  opening  3  inches  in  diameter  into  the 


Fig.  51. 


low,  and  thus  the 
discharged  through 

soil-pipe.  The  valve-box,  which  ought  to  be  made  of  cast  iron, 
enamelled  in  the  inside,  is  connected  with  the  trap  by  means 
of  a  short  conducting  pipe,  -E.  A  lead  overflow  pipe,  F,  with 
a  properly-constructed  syphon-trap,  G,  connects  the  basin  with 
the  valve-box  below.  Valve  closets  without  overflows  are  now 
fixed  not  infrequently  j  in  such  a  case,  in  the  event  of  accident, 
the  basin  overflows  into  the  safe-tray. 

It  is  also  important  to  ventilate  the  valve-box  by  a  pipe,  H, 
which  should  be  carried  through  the  wall  at  a  convenient  point 
a  few  feet  away  from  a  window,  where  it  should  be  cut  short  and 
left  open  to  the  air.  It  is  not  necessary  to  continue  this  air- 
pipe  upwards  above  the  roof,  the  closet  being  self-cleansing,  and 
the  soil-pipe  being  ventilated.  Unless  the  valve-box  is  ventilated 
in  this  manner,  there  is  a  danger  that  the  syphon-trap  of  the 
closet  overflow  will  be  unsealed  by  the  rush  of  water  through 
the  conducting  pipe,  E,  when  the  closet  is  used,  particularly  if 
the  pan  has  been  filled  up  to  the  brim,  with  slop-water  for 
example.  In  addition  to  this,  it  affords  an  escape  for  any  foul 
air  that  may  be  generated  in  the  closet-trap  if  the  handle  of  the 
water-closet  should  be  carelessly  pulled  so  as  not  to  allow  of  the 
free  flush  of  the  trap. 

It  is  convenient  to  connect  the  overflow  pipe  with  the  valve- 
box  ventilator,  and  there  is  no  objection  to  such  a  proceeding. 
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Upon  the  floor  under  the  closet,  a  safe  or  tray  should  be  fixed 
to  prevent  injury  to  the  floor,  or  the  ceiling  below  (iC  the  waLer- 
oloset  is  on  an  upper  floor),  in  the  event  of  the  overflow  of  tlie 
basin  (if  it  has  one),  becoming  stopped,  and  the  supply- valve 
becoming  defective,  or  any  other  accidental  circumstance  that 
might  cause  leakage.  The  construction  of  this  safe,  and  the  ar- 
rangement of  its  overflow,  will  be  described  in  the  next  chapter. 

The  pan  closet  (Fig.  52)  is  a  very  difi'erent  piece  of 
mechanism  to  the  above,  and  ought,  when  met  with,  to  be 
unhesitatingly  condemned. 

The  drawing  shows  it  as  it  is  almost  invariably  seen  connected 
with  a  D-trap  (see  p.  93).  A  moment's  reflection  will  make  it 
apparent  how  thoroughly 
filthy  the  whole  arrange- 
ment is.  The  basin,  in 
tliis  case,  A,  is  fixed 
within  a  large  cast-iron 

vessel  called  a  con- 
tainer, or  more  pro- 
perly receiver,  B.  The 
outlet  of  the  basin  is 
into  a  movable  copper 
pan,  from  which  the 
closet  takes  its  name, 
and  which  sustains  the 
water  in  the  basin.  By 
raising  the  "  pull  "  of  the 
closet,  this  pan  describes 
a  semi-circle  within  the 
container,  until  it  reaches 
the    point    marked  D 

within  the  dotted  lines,  and  its  contents  are  suddenly  dischai'ged 
into  the  trap  underneath  the  floor,  with  which  the  container  is 
connected,  causing  splashing  all  round  the  interior  of  the  con- 
tainer, and  on  the  under  sui'face  of  the  pan.  To  realise  the 
disgusting  eflect  produced,  one  must  see  the  interior  of  sucli  a 
closet  which  has  been  in  use  for  some  time,  and  it  will  then 
become  apparent  why  a  foul  smell  should  be  given  oS"  every 
time  the  closet  is  used,  for  at  that  time  no  water-seal  exists 
between  the  basin  and  the  container.  Apart,  therefore,  from 
the  usual  insanitary  conditions  found  in  connection  with  this 
form  of  closet,  in  itself  it  cannot  be  otherwise  than  unwholesome. 

The  plug"  closet,  represented  in  section  (Fig.  53),  is  also 
known  as  the  trapleSS  closet.    The  water-seal  in  this  case  is 


Fig.  62, 
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snaintained  by  means  of  a  plug  A  which  is  contained  in  a  side 
Chamber  BC,  from  the  top  of  which  an  overflow  passes  down  to 
ioin  the' soil-pipe  below  the  plug,  or,  as  is  sometimes  the  case, 
the  overflow,  trapped  by  an  S-trap,  passes  through  the  centre  of 

the  plug.  it  13 
not  a  safe  proceed- 
ing to  connect  one 
of  these  closets  di- 
rect with  the  soil- 
pipe,  but,  like  the 
valve  closet,  it 
should  discharge 
into  a  syphon-trap, 
otherwise,  foul  air 
■will  pass  into  the 
apartment  from 
the  soil-pipe  when 
the  closet  is  in 
use.   Also,  should 


Fig.  5a 


any  substance,  such  as  paper  or  a  match,  get  lodged  between 
the  plug  and  its  socket,  and  so  allow  the  water  forming  the  seal 
gradually  to  pass  away,  the  soil-pipe  would  then  be  in  direct 
communication  with  the  house.  Another  objection  to  the  plug 
■closet  is,  that  owing  to  splashing,  the  plug  chamber  above  the 
plug  becomes  foul,  and  an  offensive  smell  may  pass  into  the 
iipartment  through  the  opening  for  the  plug  handle.  This 
diflaculty  has  been  overcome  by  Jennings,  who,  in  his  new 
plug  closet,  has  abolished  the  upper  part  of  the  chamber,  and 
carried  the  plug-rod  upwards  to  the  handle  by  means  of  an  open 
skeleton  fi-ame-work. 

The  hopper  and  the  wash-OUt  closets  are  all  constructed 
very  much  on  the  same  general  principles,  although  they  differ 
in  important  details.  Both  are  made  of  stoneware,  as  is  the 
S-trap,  into  which,  in  the  former  case,  the  excreta  fiill  direct. 
The  sketches  (Figs.  54  and  55),  which  represent  in  section  the 
long^  and  the  short  hopper,  require  little  or  no  description,  as 
they  speak  for  themselves. 

The  short  hopper  is  undoubtedly  a  great  improvement  upon 
the  long  one,  by  reason  of  the  fact  that  it  has  a  smaller  area  of 
basin  to  flush,  consequently  the  contents  are  more  thoroughly 
expelled,  and  fouling  is  less  likely  to  occur.  The  short  hopper 
is  well  adapted  for  an  outside  water-closet,  or  one  on  the  ground 
floor,  where  it  can  be  connected  with  the  drain  without  the 
intervention  of  a  lead  soil-pipe ;  but  for  upstairs  water-closets, 
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war?  Zl  associated  with  the  junction  of  the  stone- 

ware trap  and  the  metal  soil-pipe,  which  militate  against  thi» 
particular  design ;  these,  however,  will  be  dealt  with  more  fully 
m  the  next  chapter.  ^ 


The  wash-out  closet  (Fig.  56),  which,  in  recent  years,  has- 
been  fixed  in  so  many  houses,  differs  from  the  short  hopper  chiefly 
in  two  respects — the  basin  and  trap  are  constructed  of  one 
piece  of  stoneware,  and  the  former  is  shaped  so  as  to  form  a. 
shallow  container  for  water,  into  which  the  excreta  fall  and 


Fig.  56.  Fig.  57. 


over  the  ledge  of  which  they  are  discharged  by  means  of  the- 
flush  into  the  syphon-trap  below.  Of  course  the  object  of  in- 
troducing this  shallow  dam  of  water  is  to  prevent  the  fouling  of 
the  basin  by  excreta,  but  although  it  may  have  that  effect,  it  is 
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acquired  at  the  expense  of  other  and  important  requirements. 
In  the  first  place,  the  interruption  of  the  downward  Hush  leads  to 
the  partial  emptying  of  the  trap  only;  and,  secondly,  the  splashing 
of  the  water  against  the  wall  of  the  basin  above  the  trap  causes 
portions  of  fiscal  matter  to  be  deposited  on  the  sides  m  a  position 
beyond  convenient  reach  for  cleansing.  This,  in  time,  causes  the 
glaze  to  crack,  and  so  by  converting  what  ought  to  be  a  nou- 
porous  into  a  porous  surface  the  mischief  is  added  to.  The 
effect  of  both  these  faults  is  to  produce  a  condition  of  things  that 
is  hardly  less  objectionable  than  that  described  in  the  case  of  the 
old  pan  closet.  The  mixture  of  urine  and  fffical  matter  which 
remains  in  the  trap  after  the  flush  leads  to  a  deposit  being 
iformed  on  the  sides,  which  soon  begins  to  decompose,  and.  each 
time  the  closet  is  used  a  certain  area  of  this  deposit  is  exposed, 
with  the  result  that  foul  odours  are  given  off.  But,  in  addition 
to  this,  the  part  immediately  above  the  trap,  which  is  freely  ex- 
posed to  the  air  of  the  closet,  and  which,  as  already  stated,  in 
time  becomes  coated  with  filth,  is  alternately  wet  and  dry,  and 
constantly  gives  off  offensive  odours.  Any  one  can  satisfy  him- 
self with  regard  to  the  accuracy  of  these  assertions,  by  lifting 
the  closet  seat  and  holding  a  lighted  taper  above  the  water-seal, 
and  by  placing  his  nose  moderately  close  to  the  basin. 

It  is  a  fact  that  hundreds  of  these  closets  are  removed 
yearly  from  London  houses,  on  account  of  the  nuisance  arising 
from  the  conditions  described,  and  the  author  has  frequently  had 
to  advise  the  same  course  in  the  country,' sometimes  when 
the  apparatus  has  only  been  in  use  for  12  months,  and  with  a 
3-gallon  flush.  A  closet  of  this  description  with.a,2-gallon  flush 
(all  that  is  permitted  in  most  towns)  will  not  thoroughly  flush 
the  trap  on  all  occasions,  or  even  usually,  and  a  3-gallon  flush 
.will  not  do  so  in  the  case  of  all  closets  constructed  according  to 
this  pattern.  ■       ■     •  , 

.  In  contradistinction  to  the  wash-out,  what  is  termed  a  wash- 
down  closet  (Fig.  57),  which,  as  regards  design,  is  practically  a 
short  hopper,  except  that  it  is  made  in  one  piece  of  stoneware,  is 
now  largely  used.^  In  some  of  these,  of  modern  make,  a  2-gallon 
flush  will  almost  invariably,  and  a  3-gallon  flush  will  invariably, 
with  proper  use,  leave  the  trap  free  from  paper 'or -excreta,  and 
they  are  not  open  to  the  objection  arising  from -  splashing.  In 
fact,  this  design  of  closet, .  if  properly  •  constructed  after  the 
fashion  shown  in  the  drawing,  with  a  good  depth -of  seal,  and 
a  sufficient  surface  area  of  water  •  to -provide -  against  fouling 
of  the  surface  of  the  basin  by  excreta,  and  fitted  iil' accordance 
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•with  the  rules  laid  down  in  the  next  chapter,  compares  favour- 
ably with  any,  including  the  valve  closet,  and  it  has  the  advantage 
over  the  latter  that  it  costs  less  than  one-half. 

Recently  another  form  of  water-closet  has  been  brought  out 
by  J ennings  of  Lambeth,  called  the  centupy  clOSet  (Fig.  58). 
It  has  taken  the  place  of  another  closet,  called  the  dececo,  which 
it  resembles  in  principle,  and  although  it  is  an  expensive  appli- 
ance it  must  be  admitted  that  it  is  cleanly  and  has  points  in  its 
favour  which  the  latter  closet  did  not  possess.  The  feature  of 
this  closet,  like  the  one  it  supplanted,  is  that  the  ascending  arm 
of  the  syphon-trap  is  continued  upwards,  so  that  the  water  in 
the  basin  stands  at  a  higher  level,  and  consequently  a  larger 
area  is  exposed,  and  a  deeper  seal  is  formed;  also,  the  descending 


Fig.  58. 


arm  terminates  in  a  second  syphon  before  it  joins  the  soil-pipe. 
It  will  be  noticed  that  this  arrangement  practically  corresponds 
with  the  construction  of  the  automatic  flush-gully  described  on 
p.  95,  and,  as  a  matter  of  fact,  its  action  is  identical.  Syphon 
action  is  started  with  the  inflow  of  water  from  the  supply  cistern, 
both  by  the  pipe.  A,  passing  to  the  rim  and  by  the  pipe,  B, 
discharging  into  the  descending  arm  of  the  syphon,  and  the 
contents  of  the  basin  are  rapidly  extracted  hy  that  means. 
Since  the  century  closet  was  introduced,  others  very  similar  in 
design  have  been  brought  out  by  other  makers. 

In  selecting  a  closet  it  is  important  to  remember  the  following 
points : — 1.  As  regards  the  valve  closet,  only  the  best  quality, 
and,  therefore,  the  most  expensive,  is  likely  to  give  satisfaction. 
2.  The  plug  closet  cannot  be  strongly  recommended,  but  none 
are  satisfactory  that  have  the  long  chamber  for  the  plug,  and 
all  must  be  fixed  with  a  syphon-trap.  3.  Avoid  a  closet  with  too 
long  a  basin.  4.  On  no  account  select  a  wash-out,  but  if  one  of 
that  class  be  decided  upon,  let  it  be  a  wash-down.  5.  Be  careful 
to  notice  the  plan  for  connecting  with  the  soil-pipe,  according  to 
the  cautions  mentioned  on  pp.  119-21. 
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Special  cisterns  for  supplying  ^^^er-^W 
always  be  provided  (see  p.  21),  and  in  most  towns  what  are 
termed  water  waste-preventers,  which  discharge  2  gallons  at 
a  time,  are  insisted  upon.  From  what  has  already  been  said,  it 
will  have  been  understood  that  this  quantity  is  hardly  suacient 
even  for  closets  of  the  best  construction,  and  for  any  other  it  is 
far  too  little.  Whenever  possible,  therefore,  it  is  advisable  to 
fix  a  cistern  which  delivers  3  gallons. 

There  are  many  kinds  of  water  waste-preventerS,  as  they 
are  termed.    The  drawing  (Fig.  59)  represents  one  which  dis- 


rig.  59. 


charges  by  syphon  action ;  it  is  simple  in  design,  and  requires 
little  description.  The  water  supply  is  regulated  by  a  ball-tap, 
and  syphonage  takes  place  when  the  plug  is  raised  by  pulling 
the  handle.  When  once  syphon  action  is  started  the  whole  of 
the  water  will  be  discharged,  whether  the  handle  is  liberated  or 
not. 

These  cisterns  are  generally  made  of  cast  iron,  and,  to  prevent 
rusting,  they  should  be  galvanised.  The  formation  of  rust  is 
very  objectionable  as  it  causes  staining  of  the  closet  basin.  For 
this  reason,  cisterns  are  sometimes  made  of  wood  with  lead 
lining,  and  these  are  certainly  to  be  preferred  to  the  cast-iron 
ones  although  they  are  a  little  more  costly.  In  selecting  a 
cistern  it  is  important  to  notice  whether  it  is  silent  in  action,  as 
many  of  them  are  very  much  the  reverse,  and  give  rise  to  com- 
plaints in  consequence.  Often,  however,  this  is  not  so  much  the 
fault  of  the  cistern  as  of  the  plumber  who  fixes  it. 
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A  cistern  of  the  water  waste-preventer  type  is  not  suited  for 
a  valve  closet,  but  an  ordinary  cistern  with  a  ball  tap  should  be 
used,  the  flush  being  regulated  by  what  is  called  a  SUpply-valve 
and  bellOWS-regUlatOP,  an  apparatus  which  is  worked  by 
means  of  the  closet  pull.  By  turning  the  stop-cock  on  the 
bellows-regulator,  the  rate  at  Avhich  the  air  escapes  may  be 
controlled ;  and  as  it  is  upon  this  that  the  amount  of  water 
delivered  depends,  it  is  possible  to  adjust  it  for  a  large  or  a  small 
flush.  Another  advantage  is  that  with  this  apparatus  several 
flushes  may  be  given  in  rapid  succession,  and  this  is  why  water 
companies  object  to  it,  although,  according  to  Mr.  Hellyer,  "  a 
good  supply-valve  and  regulator  is  not  likely  to  waste  so  much 
water  as  nine-tenths  of  the  so-called  water  waste-preventers." 
The  drawing  (Fig.  60)  will 
assist  the  reader  in  under- 
standing this  appliance.  The 
regulator  in  this  instance  is 
fixed  on  a  cast-iron  frame 
separate  from  the  closet,  but 
closets  are  to  be  obtained  with 
the  whole  apparatus  attached. 
In  the  figure,  A  represents 
the  bellows-regulator  which  is 
made  of  copper.  The  small 
tap  at  the  top  is  for  the  pur- 
pose of  regulating  the  pace  at 
which  air  can  pass  out  of  the 
bellows,  and  it  is  this  which  Fig.  60. 

determines    the    amount  of 

water  that  is  discharged  into  the  basin.  By  turning  the  tap  so 
that  the  air  passes  through  slowly,  the  weighted  lever,  C,  takes 
longer  to  descend  and  close  the  supply-valve,  B,  and  until  this  is 
closed  water  will  continue  to  be  delivered  from  the  cistern.  If 
the  cistern  is  placed  as  high  as  4  feet  above  the  closet,  a  2-inch 
pipe,  connected  with  a  1^-inch  supply-valve,  will  supply  a 
suflacient  flush,  but  if  the  height  is  only  a  foot  or  two,  then  a 
larger  A'alve-is  necessary. 

The  tPOUg-h  closet  (Fig.  61)  is  exceedingly  well  adapted  for 
manufactories,  schools,  public  buildings,  and  blocks  of  houses. 
It  may  be  said  to  be  a  combination  of  wash-out  closets  with  a 
common  flush.  It  consists  of  a  trough,  usually  of  stoneware, 
which  extends  from  one  end  to  the  other  of  a  serips  of  closets, 
which  are  simply  compartments  formed  by  parti tions^  each  having 
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an  opening  into  the  trough,  and  the  whole  being  under  one  roof, 
and  freely  ventilated.  The  trough  is  slightly  inclined  towards 
the  outlet,  where  the  floor  is  turned  upwards,  forming  a  weir 
which  contains  a  certain  quantity  of  water  in  the  bottom.  Lon- 
aiected  with  the  top  end  of  the  trough,  and  5  or  6  feet  above  it, 
is  an  automatic  flush-tank,  similar  to  that  described  on  p.  94 
and  at  the  other  end  is  a  syphon-trap,  which  is  protected  by  bars 
with  intervals  large  enough  to  admit  of  the  passage  of  all  ordinary 
matter,  although  sufficiently  close  to  prevent  any  articles  wrongly 
introduced  from  entering  the  drain.  The  size  of  the  flush-tank 
depends  upon  the  number  of  closets  on  the  system,  and  the 
frequency  of  the  flush  is  regulated  by  the  tap  on  the  supply- 
pipe. 

The  trough-closet  system  is  only  admissible  on  a  large  scale 


Fig.  61. 

in  towns  with  ample  water  supplies  and  favourably  situated  for 
dealing  with  the  sewage.  It  may  be  essential,  however,  to 
exercise  economy  in  the  consumption  of  water,  owing  to  its 
scarcity,  or  because  the  surroundings  necessitate  a  pumping 
•scheme,  or  because  ample  land  is  not  available,  in  which  case 
the  introduction  of  the  slop-closet  system,  referred  to  on  p.  74, 
may,  other  things  being  favourable,  be  entertained.  • 

In  many  districts  Slop-wateP  has  long  been  used  as  a  flush 
for  the  old  hopper  closet,  the  waste-water  being  simply  collected 
in  buckets,  and  tilted  by  hand  into  the  pan.  The  more  approved 
system  now  in  use  was  first  introduced  some  years  ago  by  Dr. 
Alfred  Hill  of  Birmingham,  and  since  then  hundreds  of  slop- 
closets  have  been  fixed  in  that  town. 

.    Recently  considerable  improvements  have  been  efi'ected  in 
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tlieir  design,  and  other  towns  have  adopted  the  system  with 
success,  when  compared  with  the  privy  or  pail  systems. 

There  are  several  varieties  of  slop-closets,  but  Duckett's, 
Allen's,  and  Day's  are  those  usually  met  with. 

Duckett's  closet  (Fig.  62)  consists  of  an  oval  pan,  which, 
reaches  from  the  wooden  seat  to  the  drain,  the  depth  varying  in 
accordance  with  the  distance  of  the  drain  from  the  surface. 

Immediately  under  the  pan  is  a  chamber,  the  floor  of  which 
has  an  annular  arrangement  for  retaining  a  certain  quantity  of 


Fig.  62. 


water.  This  chamber  opens  below  into  a  syphon-trap  which  i» 
connected  with  the  drain.  The  sink  pipe  discharges  on  to  a 
gully  in  the  usual  manner,  the  outlet  from  which  is  connected 
with  a  tilting  vessel  or  tipper  holding  3i  gallons.  This  tipper, 
which  may  receive  other  house  connections,  if  necessary,  is- 
balanced  on  brass  bearings,  so  as  to  cause  it  to  tip  over  when 
full,  and  discharge  the  whole  of  its  contents  suddenly  into  the 
closet-trap. 

Allen's  closet  (Fig:  63)  is  constructed  much  on  the  same 
principle,  except  that  the  closet-pan  is  connected  with  the  top 
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of  the  drain  (or  sewer,  see  Appendix),  without  the  interven- 
tion of  a  syphon.  Several  closets  may  thus  be  connected,  the 
flush  being  supplied  by  a  tipper  at  the  top  end  receiving  the 
draina're  of  the  houses,  and  a  manhole,  with  syphon-trap  and 
raking^arm  (see  p.  84),  is  placed  at  the  outlet  into  the  mam 
sewer?  The  manhole  cover  is  open,  and  the  top  end  of  the 
drain,  or  tributary  sewer,  is  ventilated  by  a  4-inch  pipe  carried 
up  above  the  roofs  of  the  houses ;  a  ventilating  pipe  is  also 
carried  from  the  top  of  each  of  the  closet-pans. 


Fig.  63. 

To  guard  against  the  risk  of  stoppage  of  the  drain,  from  large 
articles  being  thrown  into  the  closet,  an  arrangement,  shown  in 
small  section  (Fig.  64),  is  fixed  on  the  top  of  the  closet-pan.  It 
consists  of  two  converging  plates  which  are  directed 
downwards  for  some  distance,  and  approach  each 
other  in  the  middle,  so  as  to  form  a  longitudinal 
opening,  the  long  axis  of  which  extends  across  the 
pan  from  front  to  back,  the  transverse  measurement 
of  the  opening  being  about  2^  inches. 

The  drawing  (Fig.  65)  represents  Day's  slop-closet, 
a  form  of  closet  which  has  lately  come  much 
into  favour  among  advocates  of  the  slop-closeb 
system. 

The  chief  features  of  the  apparatus  are  : — (1)  The  tipper  is  the 
receiver  for  the  excreta,  and  it  discharges  directly  over  the 
syphon- trap;  and  (2)  each  section  of  the  connecting  shaft  between 
the  pedestal  and  the  container  for  the  tipper  has  an  increased 
diameter  from  above  downwards,  an  arrangement  which  lessens 
the  risk  of  matter  adhering  to  the  sides.  Many  of  these  closets 
have  been  fixed  in  Wolverhampton,  Stafford,  (kc. 


Fig.  64. 
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There  are  other  forms  of  slop-closets,  but  the  three  that  have 
been  described  may  be  considered  typical  of  the  rest.* 

As  regards  the  slop-closet  system  from  a  sanitary  point  of 
view,  much  difference  of  opinion  prevails.  All  are  agreed, 
hoTvever,  that  the  system  will  compare  very  favourably  with 


Fig.  65. 

the  privy-midden,  or  even  the  pail  system  of  excrement  removal, 
at  the  same  time,  from  a  cleanly  point  of  view,  slop-closets  are 
undoubtedly  inferior  to  ordinary  water-closets. 

Arguments  for  and  against  the  Slop-Closet  System. 

The  question  whether  the  slop-closet  system  may  be  accepted, 
on  general  sanitary  grounds,  as  a  satisfactory  way  out  of  the 
difficulty  in  the  case  of  towns  where  the  privy  or  pail  systems 
are  in  operation  is  one  which  is  by  no  means  settled,  and 
authorities,  in  their  efforts  to  remedy  existing  evils,  must  be 
careful  to  avoid  creating  others.  It  may  be  well,  therefore,  to 
consider  the  arguments  for  and  against  the  system  as  compared 
with  the  ordinary  water-closet  system. 

As  regards  the  cost  of  introduction,  it  may  be  accepted  as  a 
fact  that  there  is  little  to  choose  between  them,  but  the  annual 
•expenditure  is  certainly  less  in  the  case  of  slop-closets. 

The  following  are  the  chief  arguments  arranged  categorically : — 

*  See  report  on  slop-closets  and  trough-closets  by  Dr.  Parsons,  "Twen- 
tieth Annual  Report  of  the  Local  Government  Board"  (Supplement),  1890-91. 
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Arguments  for. — 1.  The  trouble  and  expense  entailed  by  th© 
freezing  of  pipes  and  cisterns  in  the  case  of  outdoor  water- 
closets  need  not  be  considered  in  the  case  of  slop-closets,  as 
experience  has  shown  that,  apart  from  the  temporary  incon- 
venience arising  from  frozen  gullies  (a  trouble  which  is  easily 
rectified),  frost  does  not  affect  the  working  of  the  system. 

2.  By  utilising  the  slop-water  of  a  household  for  flushing  closets, 
considerable  economy  is  effected  in  the  consumption  of  water. 

3.  The  volume  of  sewage  to  be  dealt  with  is  greatly  lessened — 
an  important  consideration,  especially  in  towns  where  it  has  to- 
be  pumped  to  the  disi^osal  works. 

4.  Experience  has  shown  that  with  proper  and  systematic- 
inspection — a  condition  common  to  both  systems — the  trouble 
arising  from  carelessness  on  the  part  of  persons  using  the  closets- 
is,  at  any  rate,  not  greater  in  the  one  case  than  in  the  other. 

Arguments  against. — 1.  Slop-closets  are  certainly  not  so  cleanly 
as  ordinary  water-closets,  but  for  outdoor  purposes  probably  no- 
very  serious  objection  can  be  raised  against  them  on  this  score. 

2.  Undoubtedly  if  slop-closets  were  generally  introduced,  the 
difficult  question  of  drain  and  sewer  ventilation  would  be  greatly 
complicated,  partly  because  of  the  lessened  flushing  power  of  the 
sewage,  owing  to  its  diminished  bulk,  but  mainly  owing  to  the 
rapidity  with  which  putrefaction  takes  place  in  such  sewage,  a 
considerable  portion  of  which,  especially  during  the  night,  must 
liave  remained  in  the  tippers  for  some  hours. 

3.  The  general  introduction  of  slop-closets  in  many  cases- 
would  add  to  the  difficulties  of  sewage  disposal.  This  would 
arise— (a)  because  of  the  difficulty  which  is  experienced  in 
attempting  to  purify  sewage,  especially  by  the  earlier  methods  of 
artifacial  filtration,  after  putrefaction  has  been  well  established; 
and  (6),  owing  to  the  highly  concentrated  nature  of  the  sewage 
and  the  want  of  aeration,  consequent  upon  the  absence  of  a 
clean  water-closet  flush,  and  upon  the  fact  that  most  of  the 
tiuid  contributing  to  the  flow  has  been  boiled.  This  difficulty 
has  been  lessened  by  modern  methods  of  disposal. 

borne  years  ago  the  author  had  an  opportunity  of  conducting 
experiments  in  order  to  ascertain,  among  other  points,  whether 
the  general  introduction  of  slop-closets  (in  substitution  for  pails) 
in  a  town  in  Stafl-ordshire  would  be  likely  to  add  to  the  difficulty 
of  se%yage  disposal.  The  town  was  so  situated  that  a  sufficient 
area  of  sui  able  land  for  land  treatment  could  not  be  acquired  at 
a  reasonable  price,  and  owing  to  the  flat  character  of  the  district, 
the  whole  of  the  sewage  had  to  be  pumped.  It  was  desirable, 
therefore,  on  the  ground  of  economy,  that  the  volume  of  sewage 
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should  be  limited  as  fai-  as  possible,  and,  with  this  object,  the 
Autliority  not  only  decided  to  sewer  the  town  on  the  sejjarate 
system,  but  they  also  determined  to  introduce  slop-closets  instead 
of  ordinary  water-closets,  provided  it  were  found  to  be  practicable 
in  every  respect,  but  especially  from  the  point  of  view  of  sewage 
■disposal. 

For  the  purpose  of  the  experiments,  two  streets,  consisting  of 
59  houses,  were  sewered  on  the  separate  system,  and  each  house 
was  provided  with  a  slop-closet.  The  following  were  the  general 
-conclusions  arrived  at,  after  several  months  working  with  chemical 
precipitation  and  two  experimental  filters — one  constructed  of 
polarite  and  the  other  of  magnetone — on  the  then  approved 
principles — numerous  samples  being  collected  for  analysis  : — 

"In  conclusion,  I  have  given  it  as  my  opinion  that  land 
treatment  will  be  necessary  if  slop-closets  are  introduced,  but 
•even  then  I  am  by  no  means  certain  that,  from  a  sewage  disposal 
point  of  view,  no  risk  would  be  incurred,  as,  besides  the  con- 
centrated quality  of  the  sewage,  there  are  other  objections,  not 
the  least  of  which  is  the  tendency  to  rapid  putrefaction  — a 
■consideration  which  would  not  only  increase  the  difficulty  even 
•of  land  disposal,  but  which,  I  very  much  fear,  would  render  still 
more  difficult  the  vexed  question  of  sewer  ventilation.* 

"  That  this  has  been  the  outcome  of  the  experiments  is  dis- 
appointing, still  it  is  better  that  the  knowledge  should  have 
been  acquired  now,  before  any  harm  has  been  done,  than  later, 
and,  considering  the  fact  that  large  numbers  of  slop-closets  are 
being  fixed  in  various  towns  in  the  county,  the  experiments 
are  quite  as  valuable  to  the  county  as  a  whole  as  to  the  town 
immediately  concerned." 

On  the  whole  then,  for  the  reasons  given,  it  is  more  than 
■doubtful  whether  the  disadvantages  of  the  slop-closet  system  do 
not  outweigh  its  advantages,  and,  unless  under  exceptional  cir- 
cumstances— such  as  are  met  with  in  some  manufacturing  towns 
whose  sewage  is  largely  diluted  by  comparatively  clean  water — 
the  general  introduction  of  the  system  is  likely  to  lead  to  serious 
complications. 

As  regards  the  actual  injury  resulting  from  frost  in  the  case  of 
outdoor  water-closets,  there  is  considerable  diffei-ence  of  opinion 
among  engineers,  and  it  is  most  desirable,  in  view  of  the  pre- 
•ceding  arguments,  that  facts  bearing  upon  the  subject  should 
be  collected. 

During  the  severe  frost  in  the  winter  of  1895,  the  author 

*  Recent  biological  methods  of  disposal,  as  a.lready  stated,  have  tended 
to  modify  this  opinion. 
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instituted  an  inquiry  in  two  towns  in  Staffordshire  (A  and  B), 
the  results  of  which  are  shown  in  the  following  table  : — 


Frozen. 

Per  cent. 

Fractured. 

Percent,  of 
Whole. 

Per  cent,  of 
Frozen. 

Town  A,     (  Supply  pipes, 
157         -j  Cisterns, 
Observations,  (  Pans, .    .  . 

119 
112 
157 

76 
71 
100 

30 
9 
3 

19 
5-7 
1-9 

25 
8  0 
1-9 

Town  B,      (  Supply  pipes, 
201         <  Cisterns, 
Observations,  (  Pans, .    .  . 

196 
180 
201 

97 
89 
100 

8 
6 
4 

3-9 
2-9 
1-9 

4-0 
3-3 
1-9 

Percentage  precautions,  ^ 


120. 
1-5. 


Of  course,  no  reliable  conclusions  can  be  drawn  from  one  set  of 
observations,  and  it  is  only  by  repeated  inquiries,  in  many  towns, 
and  under  varying  conditions  of  frost,  that  satisfactory  evidence 
can  be  obtained ;  still,  the  figures  are  given  for  what  they  are 
worth,  and  they  point  at  least  to  one  interesting  conclusion — 
namely,  that  the  injury  resulting  from  frost  may  differ  greatly 
in  different  towns.  It  will  be  noticed  that  in  the  case  of 
town  A  the  percentage  of  frozen  pipes  which  burst  was  more 
than  six  times  greater  than  in  town  B,  a  circumstance  which 
■can  easily  be  explained,  for  in  the  former  town  the  water- 
carriage  system  had  long  been  in  operation,  and  the  plumbing 
work  was  of  the  most  inferior  description,  whereas  in  the  latter 
•outdoor  water-closets  had  only  lately  been  introduced,  and  the 
plumbing  work  was  much  more  substantial.  It  will  be  noticed 
that  although  the  bursting  of  pipes  was  excessive  in  town  A, 
the  percentage  freezing  was  less  than  in  town  B.  This  is 
probably  explained  by  the  fact  that  in  the  former  case  the 
water-supply  was  an  old  gift  to  the  town,  and  only  a  nominal 
•charge  was  made  for  it,  in  consequence  of  which  the  cistern 
pulls  were  frequently  purposely  fixed  to  allow  the  water  to  fiow 
■continuously  during  the  frost,  whereas,  in  the  case  of  town  B, 
no  such  licence  was  allowed.  The  difference  in  this  respect  is 
■shown  by  the  relative  percentage  of  precautions  adopted  in 
■each  case,  most  of  which  were  of  this  nature. 

Drainage  op  Slaughter-Houses,  Cowsheds,  Stables, 
AND  Piggeries. 

The  general  requirements  in  these  buildings  are  defined  in 
the  model  bye-laws  (see  Appendix),  but  it  may  be  well  to 
describe  a  little  in  detail  how  they  should  be  drained. 
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All  slaughter-houses,  cowaheds,  and  stables  should  be  dis- 
connected from  the  drains — that  is,  no  trap  should  be  placed 
within  the  buildings.  The  floors  should  be  laid  in  impervious 
material,  such  as  brickwork  set  in  cement  on  a  bed  of  concrete, 
and  a  plentiful  supply  of  water  should  be  available  for  cleansing; 
purposes. 

The  floor  of  a  slaUghteP-hoUSG  should  have  a  slight  fall 
from  all  sides  towards  one  point  close  to  the  wall,  through  whicli 
a  pipe  sliould  be  carried  to  a  gully  on  the  outside.  The  gully 
best  suited  for  the  purpose  is  one  similar  to  that  which  is- 
repreKentfd  on  p.  90,  Fig.  41,  whicli  is  provided  with  a  uucket 
to  allow  of  easy  removal  of  any  deposit. 

The  floor  of  a  COW- 
I  shed    should    have  a 

slight  fall  towards  a 
central  shallow  channel, 
which  should  have  an 
inclination  towards  the 
outside  wall,  through 
which  a  pipe  should  pass 
to  a  gully  in  the  manner 
just  described. 

Stables  should  be 
drained  in  the  same- 
manner,  except  that  the- 
surface  channels  should 
be  constructed  of  half- 
channel  iron  pipes,  coated 
with  a  protective  coat- 
ing, such  as  Angus- 
Smith's  preparation,  and 
covered  with  movable,  perforated  iron-plates,  as  is  represented 

in  the  drawing  (Fig.  66).  These  plates- 
should  be  periodically  removed  for  the- 
purpose  of  washing  out  the  channels. 
For  the  sake  of  appearances,  the  gully, 
in  place  of  being  fixed  on  a  level  with 
the  surface  of  the  ground,  may  in  all 
these  cases  be  sunk  a  little  distance,  so 
as  to  admit  of  the  pipe  which  passes 
through  the  wall  discharging  under- 
neath an  additional  grating,  placed  above  that  which  covers  the 
gully  on  brickwork  laid  in  cement,  in  the  manner  shown  in 
section  in  the  drawing  (Fig.  67),  or  a  gully  with  side  inlet  may 
be  used. 


Fiff.  66. 
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Pia-fferieS,  as  they  are  usually  constructed,  give  rise  to  great 
nuisance,  but  this  may  at  least  be  considerably  modified  if  the 
styes  are  properly  built,  and  ordinary  attention  is  paid  to 
cleanliness.  Wood  is  frequently  used  for  the  flooring,  and  it 
soon  becomes  saturated  with  decomposing  filth.  The  floors 
should  be  properly  paved  with  impervious  bricks  or  asphalt, 
and  although,  in  this  case,  the  drain  may  be  connected  with 
a  gully  placed  within  the  enclosure,  it  is  more  cleanly  to  make 
the  connection  in  the  manner  described  in  the  case  of  cow- 
sheds, (fee. 

It  is  a  common  practice  among  pig-keepers  to  allow  a  large 
collection  of  manure  to  remain  within  the  enclosure,  so  that  it 
may  be  trodden  by  the  pigs,  with  the  object  of  adding  to  its 
virtue  as  a  manure.  This,  besides  creating  a  nuisance,  must 
injure  the  health  of  the  animals. 


CHAPTER  YL 

DETAILS  OP  plumber's  WORK. 

The  connection  of  the  various  sanitary  appliances  with  the 
drains — that  is,  the  plumbing  work — has  now  to  be  considered, 
and  it  is  here  we  meet  with  the  most  glaring  defects.  The 
appliances  themselves  may  comply  in  every  respect  with  the 
principles  laid  down  already,  and  yet  the  useful  purposes 
for  which  they  have  been  designed  may  be  entirely  defeated 
through  the  ignorance  or  culpability  of  the  workmen  employed 
in  fixing  them.  The  public  are  greatly  to  blame  for  this.  So 
long  as  plumbers  are  employed  whether  they  can  show  any 
evidence  that  they  possess  a  knowledge  of  their  work  or  not,  so 
long  will  scamped  work  be  turned  out,  money  wasted,  and  health 
endangered.  The  best  way  to  correct  this  is  to  refuse  to  employ 
all  uncertificated  plumbers,  and  only  engage  those  who  possess 
recognised  certificates.  If  there  is  one  branch  of  work  in  which 
the  maxim  efi&ciency  before  economy  is  specially  applicable,  it  is 
that  of  plumbing.  All  cheap  plumbing  is  bad,  and  good  plumbing 
must  be  paid  for. 
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Water-Closet  Connections. 

The  soil-pipe,  as  already  stated,  must  be  placed  outside  the 
house,  and  in  a  situation  where  it  is  screened,  as  far  as  possible, 
from  the  direct  rays  of  the  sun,  so  as  to  avoid  its  becoming  bent 
from  expansion;  it  ought  not  to  be  larger  than  4  inches  in 
diameter,  and  for  the  purpose  of  ventilation  it  should  be  carried 
upwards,  full  size,  to  above  the  eaves  of  the  house,  and  terminate 
at  a  spot  well  removed  from  all  windows  or  chimneys.  It  is  by 
no  means  unusual  to  meet  with  soil-pipes  5  or  even  6  inches  in 
diameter,  placed  inside  the  house,  and,  if  ventilated  at  all,  only 
by  an  inch  pipe  terminating  at  a  point  where  the  foul  gases  it 
emits  may  enter  rooms,  or  even  contaminate  water  supplies. 
Examples  of  such  arrangements  will  be  given  later. 

The  objection  to  a  large  soil-pipe  is,  that  it  presents  a  larger 
surface  to  be  flushed,  and  a  greater  area  on  which  deposit  may 
take  place,  in  addition  to  the  fact  that  it  costs  more.  A  3-inch 
soil-pipe  will  really  answer  all  requirements,  the  only  objection 
to  it  being  the  greater  risk  of  syphonage  of  traps,  an  accident, 
however,  which  may  be  guarded  against ;  if  several  closets  are 
connected  with  one  soil-pipe  it  is  safer  to  use  a  3|-inch  pipe. 

Dpawn-lead  soil-pipes  are  by  far  the  best;  seamed  lead 

pipes  are  absolutely  inadmissible,  and  iron  pipes  are  not 
satisfactory,  as  the  interior  is  not  smooth,  they  corrode  very 
readily,  and  unless  they  are  strong  enough  to  allow  of  the  joints 
being  caulked  in  with  lead,  a  tight  joint  cannot  be  made.  The 
only^iron  pipe  that  may  be  used  is  a  water  main  or  "under- 
ground "  pipe  (coated  with  Angus  Smith's  solution),  as  it  is  strong 
enough  to  allow  of  a  caulked  lead  joint  (see  p.  117)  being  made. 
Another  objection  to  iron  soil-pipes  is  the  difficulty  of  making  a 
good  joint  between  them  and  the  lead  junction  or  trap,  and  an 
iron  trap  must  not  be  used. 

The  objection  to  a  soldered  seam-pipe  is,  that  it  may  become 
faulty  along  the  seam  from  corrosion  having  weakened  the 
union,  and  "from  variations  in  temperature  causing  expansion 
and  contraction  of  the  pipe.  An  old  seamed  soil-pipe  that  is 
absolutely  perfect  is  seldom  met  with,  although  if  the  workman- 
ship is  very  good,  such  a  pipe  may  last  for  a  long  time. 

Drawn-lead  pipes  ought  to  be  of  uniform  thickness  throughout, 
and  of  at  least  7  lbs.,  or,  still  better,  8  lbs.  weight  per  superficial 

With  regard  to  the  ventilator,  or  air-pipe,  which  is  simply 
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a,  continuation  upward  of  the  soil-pipe,  all  bends  in  it  should,  as 
far  as  possible,  be  avoided,  but  when  necessary  to  introduce  an 
angle  it  ought  to  be  an  "easy"  one.  It  is  a  very  common 
practice  to  carry  the  ventilator  round,  in  place  of  through  the 
•eaves  of  the  roof,  thereby  greatly  interfering  with  the  current 
of  air  (see  p.  49).  If  there  should  chance  to  be  a  window  in  the 
roof  near  to  the  point  Avhere  the  ventilator  pierces  the  eaves,  the 
pipe  must  be  carried  M'ith  an  easy  bend  upwards  along  the  roof 
to  some  distance  above  the  window.  It  would  be  less  unsightly, 
no  doubt,  not  to  pierce  the  eaves  in  this  case  but  to  carry  the 
ventilating  pipe  through  the  wall  and  upwards  inside  the  roof, 
bringing  it  out  with  an  easy  bend  at  the  proper  point,  but  this 
would  not  be  a  desirable  arrangement. 

Cowls  are  sometimes  placed  on  the  top  of  ventilating  pipes  to 
•encourage  an  upward  current  of  air.  Except  in  wet  weather  it 
is  a  question  whether  anything  is  gained  by  their  use,  and  there 


Fig.  68.  Fig.  69.  Fig.  70. 


is  a  risk  that  birds  will  build  in  them.  The  same  ris'k  applies 
when  the  ends  of  the  pipes  are  left  free,  so  it  is  advisable  to  cap 
them  with  wire  netting  of  large  mesh,  fixed  so  that  it  projects 
upwards  in  a  semi-spherical  form. 

Joints.— The  best  joint  for  a  lead  soil-pipe  is  a  Wiped-joint 
(Fig.  68),  but,  unfortunately,  it  is  not  by  any  means  always  met 
with,  even  in  recent  work.  What  is  known  as  a  eoppeP  bit- 
JOint  (Fig.  69)  is  the  joy  of  the  plumber,  because  it  requires 
less  skill  to  make;  as  regards  strength,  however,  it  will  not 
compare  with  the  wiped-joint. 

Wiped-joints  are  made  as  follows,  whatever  the  size  of  the 
pipe  may  be  :-First,  what  is  called  a  "tan  pin,"  which  is  a 
pear-shaped  b  ock  of  box-wood  (see  Fig.  70),  is  introduced  into 
the  upper  end  of  the  lower  length  of  pipe,  and  by  means  of  a 


116 


PBACTICAL  SANITATION. 


mallet  it  is  hammered  into  the  pipe,  so  as  to  produce  a  slight 
bulging  of  the  edge,  to  allow  of  the  introduction  of  the  lower 
end  of  the  upper  segment,  which  has  been  rasped  down  so  as 
to  fit  accurately,  without  presenting  any  edging  which  would 
interfere  with  the  flow  of  sewage.  The  accompanying  section 
(Fig.  71)  illustrates  what  is  meant.  The  proper  distance  for 
the  upper  pipe  to  enter  the  lower  is  from  J  to  f  inch.  Having 
thus  adjusted  the  ends  so  as  to  insure  an  accurate  fit,  the  next 
proceeding  is  to  apply  a  paint  composed  of  lamp-black,  glue,  and 
whiting  to  the  outside  of  the  two  abutting  ends,  for  about 
4  inches  along  the  pipes  in  the  case  of  a  4-inch  pipe,  and  when 
this  is  dry  the  surface  of  each  for  a  distance  of  2  inches  is 
"shaved"  with  a  special  hooked  blade  (shave- 
hook),  care  being  taken  not  to  remove  more 
than  the  paint  and  the  finest  surface  of  lead. 
The  object  of  this  shaving  process  is  to  remove 
all  the  outer  surface  of  the  lead,  so  as  to  pre- 
sent a  perfectly  untarnished  surface  for  contact 
with  the  solder,  but  the  workman  must  be  care- 
ful not  to  shave  too  deeply,  otherwise  the  joint 
will  be  correspondingly  weakened.  This  being 
completed,  the  shaven  ends  are  immediately 
smeared  over  with  grease  (tallow)  to  prevent 
re-tarnishing  of  the  surface,  which  would  inter- 
Fig.  71.         fere  with  the  adhesion  of  the  solder. 

Previous  to  the  above  preparations,  the  solder- 
pot,  with  the  necessary  quantity  of  solder,  has  been  got  ready  for 
melting— a  process  which  has  to  be  carefully  conducted,  so  as 
not  to  overheat  the  metal,  in  which  case  it  would  not  afterwards 
admit  of  wiping.  Plumbers  usually  ascertain  when  the  proper 
temperature  is  reached  by  applying  a  piece  of  paper  to  the- 
molten  metal,  and  the  moment  the  heat  is  sufficient  to  ignite 
it,  the  pot  is  removed  from  the  fire. 

The  solder  is  now  poured  on  to  the  accurately  adjusted  pipes,, 
and  wiped  round  into  the  shape  represented  in  the  drawing  by 
means  of  a  "  soldering-cloth,"  which  must  be  smeared  with 
grease  to  prevent  the  solder  from  adhering  to  it.  It  is  never 
lecessary  to  use  a  soldering-iron  in  the  case  of  small  pipes,  but 
if  the  ioint  has  to  be  made  in  an  upright  4-mch  pipe,  the 
soldering-iron  will  be  required  to  heat  the  surface.  Plumbers, 
endeavour,  as  far  as  possible,  to  make  joints  "under  hand  - 
that  is,  on  the  bench-in  which  case  the  soldering-xron  is  seldom 
requSk  ,  but  of  course  "  upright  joints  "  (that  is,  when  the  p,pe 
is  in  position)  have  very  often  to  be  made.    The  best  material- 
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for  a  soldering-cloth  is  moleskin,  four  or  more  folds  in  thickness, 
but  strong  linen  will  answer  the  purpose.  The  solder  that  la 
used  for  making  this  joint  consists  of  tin  and  lead,  m  the  pro- 
portion of  one  of  the  former  to  three  of  the  latter. 

Copper  bit-joints  (Fig.  69),  although  far  inferior  to  wiped- 
iointsTare  still  frequently  made,  but  no  plumbing  work  of  this 
description  can  be  passed  as  other  than  third-rate,  bo  iar  as 
the  first  part  of  the  process  is  concerned,  it  is  very  similar  to 
that  in  the  case  of  the  wiped-joint,  except  that  the  bulging 
outwards  of  the  upper  end  of  the  lower  pipe  is  carried  farther. 
The  solder  is  not  melted  in  a  pot,  but  is  used  in  the  form  of  a 
stick,  and  run  into  the  space  between  the  two  pipes  by  means  of 
a  heated  copper-iron  (copper-bit),  hence  the  name.  In  this  case, 
the  proportion  of  tin  to  lead,  in  place  of  being  one  to  three,  is 
three  to  one,  that  is,  three  parts  tin  and  one  of  lead,  the  reason 
for  this  being  that  in  this  proportion  it  retains  its  heat  long 
enough  to  enable  it  to  float  into  the  space.  A  glance  at 
the  drawings  will  indicate,  without  any  further  comment,  how 
greatly  superior  the  wiped-joint  is  as  compared  with  the  copper 
bit-joint. 

What  is  called  a  blown-joint  is  made  as  follows : — Having 
prepared  the  pipes  in  the  manner  already  described,  they  are 
adjusted ;  the  abutting  ends  are  then  heated  by  means  of  a  blow- 
pipe flame,  for  which  purpose  a  candle  is  generally  used,  and 
when  sufficiently  hot,  a  stick  of  solder  is  applied,  which  is  melted 
by  the  heated  pipe  and  runs  into  the  joint.  This  process  is 
continued  round  the  circumference  of  the  joint 
until  it  is  completely  sealed.  It  is  obvious 
that  such  a  joint  will  bear  very  little  strain, 
and  it  is  only  found  in  plumbing  work  of  the 
worst  description. 

If  iron  is  the  material  used  for  soil-pipes, 
the  joints  must  be  caulked  With  lead,  and 
to  allow  of  this,  as  already  stated,  the  pipe 
must  be  stronger  than  the  ordinary  rain-pipe. 
The  upper  pipe  is  first  adjusted  into  the  socket 
of  the  lower,  and  then,  in  order  to  prevent  the 
molten  lead  from  running  into  the  pipe,  a  few 
rings  of  spun  yarn  are  well  rammed  down  into 
the  socket ;  the  lead  is  now  run  in,  and  after- 
wards it  is  thoroughly  caulked  (see  Fig.  72).  The  depth  of  lead 
forming  the  joint  should  not  be  less  than  2  inches. 

It  is  by  no  means  an  uncommon  practice,  indeed,  it  may  be 
eaid  to  be  the  usual  practice,  to  make  the  joints  of  iron  soil- 
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pipes  of  putty  or  cement,  but  this  ought  never  to  be  done. 
There  are  other  good  forms  of  joints,  for  example  the  block  and 
astragal,  each  adapted  for  special  circumstances— the  former 
when  the  soil-pipe  is  let  into  a  chasing  in  the  wall,  and  the 
latter  when  the  appearance  of  the  wiped-joint  is  objected  to  ; 
space,  however,  will  not  allow  of  a  further  detailed  description ; 
those  that  have  been  described  are  what  are  usually  met  with. 

It  is  important  that  the  soil-pipe  should  be  fixed  firmly  on  to  the 
wall,  and  this  is  accomplished  by  means  of  "tacks,"  which  are 
square  plates  of  thick  lead,  measuring  about  9  or  10  inches, 
soldered  on  to  the  back  of  the  soil-pipe,  and  fixed  to  the  walls  by 
screws,  to  receive  whicb  wooden  plugs  have  been  let  in.  For 
_  a  4-inch  soil-pipe,  it  is  necessary  to  have  three  tacks 

for  every  10  feet,  although  plumbers  usually  make 
two  answer  the  purpose. 

Lead  pipes  may  be  bent  out  of  shape  and  dented 
in  transit,  and  before  being  fixed  they  must  be 
straightened.  This  is  done  by  driving  a  "man- 
dril "  through  the  pipe.  This  is  a  round  piece  of 
wood  about  2  feet  in  length,  and  of  the  same  diameter 
as  the  interior  of  the  pipe.  While  this  mandril  is 
being  di-iven  along  by  an  assistant,  the  operator  is- 
engaged  in  hammering  out  the  surface  irregularities 
by  means  of  a  "dresser,"  which  is  a  wooden  implement 
of  the  shape  represented  in  the  sketch  (Fig.  73). 

Bends.— A  good  workman  can  bend  a  drawn-lead 
pipe,  whatever  its  size  may  be,  into  any  angle  that 
may  be  necessary.  To  do  so,  however,  requires  skill, 
so  as  not  to  weaken  the  pipe,  or  alter  its  circular  form. 
Having  straightened  the  pipe,  and  removed  all  dents,  in 
the  manner  already  described,  it  must  be  heated  at  the- 
point  where  the  bend  is  desired  to  be  made.  This  may  be 
done  in  various  ways,  but  the  most  usual  is  by  applying 
molten  lead  to  the  exterior,  having  first  coated  it  with  the 
paint  that  is  used  in  making  wiped-joints,  to  prevent  the  molten 
lead  from  adhering  firmly  to  the  pipe.  The  next  process  is  to 
forcibly  bend  the  pipe  to  a  limited  extent,  and  as  in  doing  so 
it  becomes  partly  fiattened  at  the  bend,  its  circular  shape  has 
to  be  restored.  This  is  done  as  follows : — "While  an  assistant 
hammers  the  interior  of  the  bend,  by  means  of  a  "dummy," 
which  is  an  elliptical,  flattened  block  of  lead  on  a  basis  of  iron, 
fixed  at  a  slight  angle  to  the  end  of  a  stick,  with  a  handle  at  the 
other  end  (Fig  74),  the  operator  hammers  the  outside  of  the 
pipe  on  either  side,  the  blows  being  directed  towards  the 


Fig.  73. 
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"throat"  (that  is  the  larger  curve  of  the  pipe)  with  a  dresser. 
This  is  continued  until  the  circular  form  of  the  pipe  is  com- 
pletely restored.  The  whole  process  is  again  repeated,  until  the 
necessary  amount  of  bending  has  been  accomplished. 

It  is  obvious  that  in  bending  a  pipe  there  is  a  tendency  to 
diminish  its  thickness  at  the  throat,  but  the  process  of  dressing, 
if  the  bending  is  not 
carried  too  far  at  one 
time,  will  counteract 
this  tendency. 

Bends  to  suit  vari-  Fig.  74. 

ous    angles   may   be  •  j  r      i  4- 

purchased,  but  their  use  necessitates  extra  joints,  and  for  that 
reason  it  is  iar  better  to  mould  the  pipe  itself  to  the  requisite 
angle,  in  the  manner  described. 

in  the  case  of  pipes  which  are  too  small  to  admit  of  a  dummy 
being  introduced,  the  circular  shape  of  the  bend  may  be  restored 
by  using  a  series  of  "  bobbins,"  which  are  oval-shaped 
blocks  of  wood  with  somewhat  flattened  ends  (Fig. 
75).  A  small-sized  one  is  first  introduced,  followed 
by  larger  ones,  and  they  are  driven  through  the  bend 
until  its  circular  shape  is  restored. 

The  soil-pipe  connection  is  one  of  the  most      Fig.  75. 
important  of  the  water-closet  fittings,  especially 
since  the  introduction  of  the  wash-down  earthenware  closets, 
between  which  and  the  lead  soil-pipe  it  is  difhcult  to  make  a 
perfectly  tight  junction. 

In  the  case  of  a  wash-down  closet  fixed  on  the  ground  floor,  it 
is  a  comparatively  easy  matter,  as  there  is  no  necessity  for  a 
lead  connection ;  the  closet  pipe  may  be  connected  with  the 
drain  itself  In  such  a  case  it  is  better  that  the  joint  should  be 
above  the  floor,  so  that  it  may  readily  be  seen,  and  in  order  that 
this  may  be  managed,  the  downward  curve  of  the  S  must  stop 
short  at  the  floor,  so  as  to  allow  the  socket  of  the  drain-pipe  to 
be  brought  up  to  it  (Fig.  76).  Such  a  joint  ought  to  be  made 
with  good  Portland  cement,  and  in  order  that  this  may  be  done, 
the  end  of  the  outlet-pipe  from  the  closet  (the  spigot)  is  left  free 
from  glaze  for  about  i!  or  3  inches.  If  it  is  intended  to  fix  a 
closet  of  this  description  on  an  upper  floor,  it  is  better  to  select 
one,  the  outlet-pipe  from  which,  in  place  of  passing  downwards 
to  the  floor,  is  directed  backwards,  as  is  represented  by  the 
dotted  lines  on  Fig.  57,  p.  lUO.  In  some  cases  the  outgo  is 
flanged,  and  the  joint  is  made  by  screwing  it  tightly  against  a 
similar  flange,  which  is  formed  by  tafting  back  the  abutting  end 
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of  the  lead  connection,  an  india-rubber  ring  being  interposed,  as 
is  represented  in  section  by  the  drawing  (Fig.  77). 

The  drawing  (Fig.  78)  represents  one  of  Dent  &  Hellyer's 
pedestal  "  Hygienic  "  closets,  with  a  flanged  outgo,  as  shown  in 
the  large  section. 


Fig.  76.  Fig.  77. 


This,  however,  is  not  a  good  joint,  as  india-rubber  is  perishable, 
and  it  is  by  no  means  easy  to  hammer  out  a  flange  on  the  lead 
connection  which  will  perfectly  adjust  itself  to  the  flange  of  the 
closet,  and  it  is  obvious  that  unless  the  adjustment  is  perfect, 
and  the  surface  of  the  lead  flange  is  smooth  and  uniform,  tight- 


ness of  the  joint,  which  is  entirely  dependent  upon  the  rubber 
washer,  will  not  be  attained. 

Another  joint  may  be  made,  which  is  better  than  that  which 
has  just  been  described,  provided  a  lead-pipe  OUtgO  is  bolted 
on  to  the  closet,  for  then  the  junction  being  between  lead  and 
lead,  a  thoroughly  good  wiped  soldered  joint  can  be  made. 
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Tlifi  Hrawm<r  m".  79)  represents  such  an  arrangement  fixed 
to^Se  ^YovteJ  closet  of  Dent  &  Hellyer.  It  will  be  noticed 
that  the  lead  outgo  is  connected  to  the  earthenware  trap  belovr 
the  level  of  the  water,  so  that  if  any  fault  should  occur,  it  will 
immediately  be  noticed,  owing  to  leakage  occurring. 

An  excellent  joint,  the  metallo-keramic,  has  recently  been 
broudit  out  by  Doulton,  in  which  a  portion  of  lead  pipe  is 
soldered  on  to  the  outgo  of  the  closet  by  a  special  process,  and 
thus  the  soil-pipe  and  anti-syphonage  connections  can  be  made 
by  means  of  plumber's  wiped  joints.  This  patent  joint  adds 
to  the  cost  of  the  closet,  but  it  is  well  worth  paying  for. 
Other  makers,  Twyford  for  example,  make  a  joint  somewhat 
similar  to  the  metallo-keramic,  which  also  allows  of  a  wiped 
joint  connection  being  made.  Possibly  it  may  not  be  so  neat 
"in  appearance  as  Doulton's  joint,  but  still,  it  is  to  be  preferred 
to  any  adjustable  joint  in  which  washers  are  necessary. 

In  fixing  a  valve  ClOSet,  the  opening  into  the  trap,  the 
fixing  of  which  will  presently  be  described,  is  smeared  round 
with°red  lead,  and  the  outgo  pipe  from  the  valve-box  is  intro- 
duced into  it. 

As  already  pointed  out  (p.  94),  there  is  always  a  risk  of  traps 
of  the  S  pattern  becoming  unsealed  by  syphonage,  and  to 

avoid  this  it  is  essential  to  fix  an  air-pipe  close  to  the  top  of  the 
■outlet  of  the  trap.  All  stoneware  closets  of  the  wash-down  kind 
have  now  an  opening  provided  for  this  purpose,  and  it  is  not 
unusual  for  ignorant  workmen  to  suppose  that  this  is  intended 
for  a  soil-pipe  ventilator,  although  it  is  only  2  inches  in  diameter. 
If  one  closet  only  is  connected  with  the  soil-pipe,  it  answers  the 
purpose  perfectly  to  carry  this  air-pipe  from  the  top  bend  of  the 
syphon  upwards  through  the  wall,  and  connect  it  with  the  soil- 
pipe  ventilator,  but  if  two  or  more  closets  are  connected,  a 
special  ventilating-pipe  must  be  carried  up  to  above  the  highest 
closet,  where  it  may  then  unite  with  the  soil-pipe  ventilator, 
having,  on  the  way,  received  the  various  air-pipes  from  each 
«loset  trap.  Lead  is  the  best  material  for  this,  as  for  other  air- 
pipes,  and  all  the  joints  ought  to  be  wiped.  Here  the  difficulty 
again  arises  of  making  a  tight  joint  between  lead  and  earthen- 
ware, in  the  case  of  the  wash-down  closet,  unless  it  has  a  lead 
■outgo,  or  unless  it  has  a  fianged  vent-arm,  as  is  shown  in  Fig.  78. 
For  this  reason  it  is  best  to  connect  the  air-pipe  to  the  lead 
branch  beyond  its  junction  with  the  closet,  and  seal  up  any 
opening  that  may  be  provided  for  the  purpose  in  the  earthenware 
part  of  the  apparatus — that  is,  with  the  above  exception,  when  a 
rubber-ring  joint  may  be  made 
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The  valve-box  of  a  valve  closet  ought  also  to  be  ventilated, 
but  in  this  case,  all  that  is  necessary  is  to  carry  it  through  the- 
wall  direct,  where  it  may  be  cut  short.  The  chief  object  of  this 
ventilating  pipe  is  to  prevent  syphonage  of  the  trap  connected 
with  the  pan  ovei'flow,  which  otherwise  may  occur,  ])articularly 
when  slop-water  is  thrown  into  the  closet,  and  thus  a  large 
quantity  of  water  is  suddenly  discharged. 

The  junction  of  the  soil-pipe  with  the  drain  is  not  so  simple 
a  matter  as  many  workmen  seem  to  think,  and  it  is  often  made- 
in  a  very  faulty  manner.  The  usual  practice  is  to  introduce  the 
plain  end  of  the  soil-pipe  into  the  socket  of  the  drain-pipe,  the 
joint  being  made  with  cement  in  the  ordinary  way;  this,  however, 
is  not  sufficient. 

The  accompanying  drawing  (Fig.  80)  shows  a  good  method  of 
making  this  joint.     It  will  be  noticed  that  the  soil-pipe  is. 


Fig.  80. 

prolonged  for  a  little  distance  into  the  drain-pipe,  and  it  has  a 
lead  flange  attached  to  it  which  rests  on  the  floor  of  the  socket, 
the  joint  being  made  with  cement.  The  drain-pipe  which 
receives  the  soil-pipe  should  rest  on  a  solid  foundation  of 
CO  xxcrG  to 

The  service-pipe  to  the  closet,  which,  as  already  pointed 
out  must  on  no  account  be  connected  direct  with  a  cistern 
that  supplies  drinking  water,  or  with  a  general  service-pipe, 
oucrht  to  be  of  sufficient  size  to  insure  a  good  flush.  iU& 
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diameter  must  never  be  less  than  IJ  inches,  and  this  is  too^ 
small  unless  the  flush-tank  with  wiucu  it  is  connected  is  tixed 
more  than  5  feet  above  the  rim  of  the  closet.  Any  elevation, 
under  this  requires  a  service-pipe  of  at  least  1^  inches  to  insure 
a  good  flush.  The  usual  method  of  connecting  the  service-pipe 
with  the  closet-basin  is  by  means  of  putty  or  red  lead,  but 
rubber  caps  are  now  made  which  answer  the  purpose  well,  and 
they  last  for  a  long  time. 

In  the  case  of  a  valve  closet  which  is  provided  with  an  oveP- 
flow  (see  p.  97),  frequently  trouble  arioes  owing  to  its  being 
wrongly  constructed. 

All  overflow-pipes,  wherever  they  may  come  from,  must  be 
carefully  followed  up  in  investigating  into  the  sanitary  con- 
dition of  a  house,  as  it  frequently  happens  that  work,  which 
would  otherwise  pass  muster,  has  to  be  condemned  because  of 
faulty  overflows.  One  method  of  dealing  witli  the  closet  over- 
flow is  to  connect  it  with  the  valve-box,  as  shown  in  Fig.  51,  a> 
syphon-trap  being  interposed  in  all  cases.  Another  method  is 
to  carry  it  into  the  ventilator  of  the  valve-box  (see  Fig.  82). 

In  case  any  leakage  should  occur,  it  is  necessary  to  fix  a  safe 
under  valve  closets,  and  here  again  the  overflow  from  the  safe  is- 

often  a  source  of  danger, 
^'^'^ssr^^T'    o"wing  to  errors  in  fixing. 
-^^'^^-"^     The  safe  itself  should  be 
made  of  lead  (4  or  5  lb.  tO' 
the  superficial  foot),  the- 
sides    being    formed  by 
Fig.  81.  turning  up  the  edges  to  a 

depth  of  about  4  inches, 
and  soldering  each  angle.  If  the  closet-trap  is  below  the- 
floor,  which  is  generally  the  case,  the  edge  of  the  opening 
in  the  floor  of  the  safe,  through  which  the  outgo-pipe  passes- 
from  the  valve-box,  ought  to  be  carefully  soldered  to  the  trap- 
in  the  manner  represented  in  the  sketch  (Fig.  81).  Round 
the  opening  in  the  floor  through  which  the  outgo-pipe  from  the- 
valve-box  passes,  a  sunk  ledge,  about  an  inch  or  so  wide,  is  formed, 
by  chiselling  out  the  wood,  and  the  floor  of  the  safe  is  hammered 
down  into  this  ledge.  The  inlet  to  the  trap  is  then  introduced  a> 
suflicient  distance  to  allow  of  its  being  t.afted  over  the  edge  of 
the  ledge,  and  the  solder  is  applied,  all  round,  as  is  represented. 
In  order  that  this  safe  may  serve  the  purpose  for  which  it  is- 
intended,  it  is  necessary  that  its  overflow-pipe  should  be  large 
enough  to  carry  oS"  all  possible  overflow  water,  should  any 
accident  happen  to  the  closet.    The  |-  or  even  the  1-inch  pipe- 
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that  is  usually  fixed  is  useless 
for  this  purpose,  the  proper  size 
is  li  or  2  inches.  Plumbers 
are  apt  to  think  that  if  a  trap 
is  fixed  on  this  overflow-pipe  it 
may  be  taken  anywhere  with 
safety,  but  this  is  a  gross  mis- 
take, for,  as  it  will  only  be  in 
use  when  the  closet  is  out  of 
order,  the  trap  will  invariably 
be  dry,  and,  therefore,  not  a 
trap.  It  used  to  be  a  common 
practice  to  connect  this  over- 
flow to  the  old  D-trap,  but, 
from  the  account  given  of  that 
appliance,  it  is  needless  to  say 
that  this  was  a  wrong  proceed- 
ing. It  is  equally  wrong,  of 
course,  to  connect  this  over- 
flow with  the  soil-pipe,  as  is 
often  done.  The  propeP  Out- 
let is  into  the  open  air,  direct 
through  the  wall,  where  ifc 
should  be  cut  short,  and  in 
order  to  prevent  wind  blowing 
through  the  pipe  or  birds  build- 
ing in  it,  a  copper  hinged  flap 
oucrht  to  be  fixed  on  the  dis- 
charge  end. 

The  accompanying  sketch  (Fig. 
82)  shows  the  proper  method 
of  connecting  two  or  more 
closets  with  a  common  soil- 
pipe.  In  this  case  two  closets 
ai-e  shown,  the  upper  one  a 
valve  closet,  and  the  lower  one 
a  wash -down  closet  with  P- 
trap. 


rig.  82, 
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So  much  for  water-closet  connections ;  we  will  consider  later 
the  more  usual  faults  met  with,  some  of  which  have  already  been, 


alluded  to 


Sink  Connections. 

Sinks  may  be  lined  with  lead  or  tinned  copper,  or  they  may 
be  constructed  of  pottery  ware.  The  last  are  the  most  cleanly, 
but  they  are  very  destructive  of  glass,  which  is  very  likely  to^ 
chip  a<rainst  the  hard  surface  unless  greater  care  is  observed 
than  s°ervants  usually  exercise.  Copper  has  a  more  cleanly 
appearance  than  lead,  and  it  is  more  durable.  It  is  a  mistake- 
to  economise  in  the  thickness  of  the  metal  used,  as  so  little  is- 
required  that  the  difference  in  cost  between  8  lb.  and  6  lb.  lead, 
for  example,  is  not  worth  any  consideration,  and  is  more  thaa 
balanced  by  the  saving  in  repairs. 

It  is  a  common  mistake  to  suppose  that  the  waste-pipes  from 
sinks  need  not  be  trapped  inside  the  house  provided  they 
are  cut  off  over  a  gully-trap  outside.  All  such  pipes  should 
have  a  syphon-trap  fixed  immediately  under  the  grid,  with  a 
screw  cap  at  the  lower  end  for  cleaning  purposes  (see  p.  'ii2). 
They  should  be  fixed  at  one  corner  of  the  sink,  at  the  back,  and 
the  bottom  of  the  sink  should  have  a  slight  slope  in  that  direc- 
tion, so  as  to  insure  that  all  water  may  drain  away.  The  waste- 
pipe  at  the  junction  of  the  sink  ought  to  expand,  that  is,  it- 
ought  to  be  funnel-shaped,  with  a  diameter  at  least  an  inch 
larger  than  the  rest  of  the  pipe,  so  as  to  allow  of  a  grating  being 
fixed  without  diminishing  the  possible  discharge.  This  grating 
should  be  sunk  in  a  cup  below  the  bottom  of  the  sink,  which  is- 
fitted  with  a  plug  attached  to  a  chain.  This  plug  is  useful  for 
flushing  purposes,  as  the  sink  may  thus  be  periodically  filled 
with  water,  which  is  allowed  to  discharge  with  full  force  through 
the  waste-pipe.  An  overflow-pipe  large  enough  to  carry  off  the- 
amount  of  water  that  may  be  delivered  from  the  service-pipe,, 
should  it  accidentally  be  left  running  while  the  waste  may  be- 
closed,  ought  also  to  be  fixed  near  the  top,  and  either  carried 
through  the  wall  or  connected  with  the  syphon-trap  below. 

For  sinks  on  the  ground  floor,  the  waste-pipe  and  syphon-trap- 
may  be  inch  throughout,  but  in  the  case  of  draw-off  sinks  on 
upper  floors,  it  is  advisable  to  use  a  l|-inch  "  anti-D-trap  "  for  a. 
1^-inch  waste,  as  a  precaution  against  syphonage,  and  in  such  a. 
case,  as  an  additional  security,  the  waste-pipe  may  be  continued 
upwards  as  a  ventilator,  with  which  an  air-pipe  from  the  top  of 
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the  syphon  must  be  connected,  as  described  under  soil-pipe 
Tentilation  (see  p.  121). 

Slop-sinks. 

In  most  houses  the  water-closet  is  used  as  a  slop-sink,  and 
"with  ordinary  care  on  the  part  of  servants,  there  is  no  reason 
■why  it  should  not  be  so  used,  although  it  is  hardly  possible  to 
insure  this.  If  the  seat  is  hinged,  and  the  servant  will  take  the 
trouble  to  lift  it  and  empty  the  slop-pail  into  the  pan  itself,  no 
nuisance  need  arise,  especially  if  the  closet-pan  is  specially 
•designed  for  the  purpose,  as  some  are,  by  having  a  broad  margin, 
or  "table  top"  as  it  is  termed,  the  surface  of  which  falls  in  all 
■directions  towards  the  basin  for  splashings  to  drain  into  it. 

Special  slop-sinks,  however,  are  now  frequently  fixed.  They 
consist  of  a  basin,  either  of  cast  iron  enamelled  inside  with  white 
porcelain  enamel,  or,  better  still,  of  earthenware,  and  the  connec- 
tions in  all  respects  resemble  those  of  a  wash-down  closet,  except 
that  the  waste-pipe  need  not  be  larger  than  from  2  to  2J  inches. 

On  account  of  the  great  danger  of  syphonage  from  the 
momentum  of  water  that  is  usually  discharged  in  this  case,  it  is 
most  essential  to  ventilate,  waste-pipes,  and  to  connect  the  top  of 
the  syphon  with  the  ventilator  by  means  of  an  air-pipe  the  Ml 
diameter  of  the  pipe  itself.  To  avoid  the  risk  of  soap,  scouring- 
cloths,  (fee,  entering  the  waste-pipe,  it  ought  to  be  protected  by 
-cross  bars  of  brass. 

All  slop-sinks  ought  to  be  provided  with  a  water-flush  similar 
to  that  of  a  water-closet,  and  each  time  the  sink  is  used  it  ought 
to  be  flushed,  otherwise  it  is  certain  to  become  foul. 


Urinals. 

It  is  well,  as  far  as  possible,  to  avoid  fixing  urinals  within 
houses,  but,  whether  inside  or  outside,  nuisance  will  arise  from 
them  unless  an  ample  water-flush  is  provided.  It  is  important 
also  that  all  parts  of  the  apparatus  with  which  the  urine  comes 
in  contact,  should  be  exposed  to  the  flush,  otherwise  corrosion 

will  soon  occur.  _  ■,  .  ,   .  t  j 

Perhaps  the  best  system  of  flush  is  that  which  is  connected 
with  a  treadle,  upon  which  the  person  using  the  urinal_  stands  so 
that  the  urine  enters  the  waste-pipe  well  diluted  with  water 
In  addition  to  this,  a  flush-tank  with  automatic  discharge  ought 
to  be  connected  with  the  basin  or  surface  to  be  flushed. 
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The  disgusting  nuisance  that  arises  from  a  badly  flushed 
•urinal  is  too  well  known  to  require  description ;  it  is  always 
present  in  the  case  of  slate-back  urinals  without  basins,  so 
Common  in  railway  stations,  although  great  improvements  in 
these  appliances  are  gradually  being  effected  m  the  larger 
stations.  Many  excellent  contrivances  have  been  designed  by 
various  firms  for  limiting  the  nuisance  arising  from  urinals,  but 
space  will  not  allow  of  a  description  of  them ;  suffice  it  to  say 
that,  given  a  good  supply  of  water,  and  a  free  hand  as  regards 
expenditure,  no  difficulty  need  be  experienced  in  abolishing  all 
the  evils  associated  with  them  :  at  the  same  time  no  amount 
•of  freedom  with  regard  to  the  latter  requisite  will  compensate 
for  an  absence  of  the  former.  In  other  words,  without  a 
plentiful  use  of  water,  all  appliances  are  unavailing. 

It  is  unnecessary  to  say  that  all  urine  basins  joining  a  common 
waste  ought  to  have  separate  syphon-traps,  properly  ventilated, 
.and  that  the  waste-pipe  should  not  be  directly  connected  with  a 
drain,  but  discharge  into  a  gully  or  other  suitable  trap.  Also, 
the  walls,  and  more  especially  the  floors,  must  be  non-porous ; 
wood  floors  are  quite  inadmissible. 

Baths. 


As  baths  are  frequently  fixed  in  dressing-rooms,  it  is  of  the 
■utmost  importance  that  their  wastes  should  be  completely  dis- 
connected from  the  drains.  This  is  done  in  the  manner  recom- 
mended in  the  case  of  sinks — that  is,  by  a  syphon-trap  being 
fixed  to  the  waste-pipe  immediately  beyond  the  discharge  valve- 
box,  the  pipe  then  passing  through  the  wall  to  join  the  waste- 
pipe,  which  may  be  common  to  other  baths  or  lavatories,  and 
which  must  discharge  below  on  to  a  suitable  trap,  and  be 
continued  as  a  ventilator  of  full  bore  upwards  to  above  the 
roof.  The  air-pipe,  to  prevent  syphonage,  must  never  be 
omitted ;  it  should  be  of  the  same  diameter  as  the  junction 
waste-pipe,  from  which  it  should  pass,  from  a  point  immediately 
beyond  the  trap  to  the  air-pipe  of  the  main  waste,  provided 
there  are  no  other  connections  above.  The  best  trap  to  use  is 
the  "  anti-D,"*  l\  inches,  the  branch  pipe  being  inches,  and 
the  main  waste  pipe  2  inches. 

The  overfiow-pipe  must  be  carried  through  the  wall,  where 
it  should  be  cut  short,  the  usual  hinged  copper  flap  being  fixed 
on  the  end  to  prevent  the  air  from  blowing  up  the  pipe.  As  a 
protection  against  possible  accident,  a  safe  may  be  fixed  under 

•  Hellyer. 
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.  the  bath,  -which  must  be  similarly  treated,  or  rather  one  may  b& 
made  to  answer  both  purposes,  by  the  overflow-pipe  from  th& 
bath  being  carried  to  the  mouth  of  the  waste-pipe  from  the  safe. 


Lavatories. 


Precisely  the  same  precautions  must  be  observed  in  fixing: 
lavatories  as  have  been  described  in  the  case  of  baths,  and  the 
same  waste-pipe  may  answer  for  both,  provided  it  happens  to 
be  conveniently  placed.  If  more  than  one  lavatory  basin  should 
be  connected  with  one  waste-pipe,  it  is  necessary  that  each 
should  be  separately  trapped,  and  each  trap  ought  to  be  provided 
with  an  air-pipe  to  prevent  syphonage,  as  is  shown  in  the 
sketch  (Fig.  83). 


Fig.  83. 


In  the  event  of  the  waste-pipe  being  common  to  other  lava- 
tories or  baths  on  upper  floors,  the  air-pipe.  A,  A,  ought  not  to^ 
be  connected,  as  is  shown  in  the  sketch,  but  it  should  be  earned 
to  above  the  highest  junction,  for  reasons  already  explained  la 
the  case  of  soil-pipes  (p.  121). 


Cisterns. 

The  materials  of  which  storage  cisterns  should  be  made,  as  well' 
g,"  the  position  in  which  they  should  be  placed,  when  their  pro- 
vision is  necessary  by  reason  of  the  water-supply  being  an  inter- 
mittent one,  has  already  been  discussed,  and  the  importance  ot 
not  taking  the  service-pipe  to  a  closet  (slop-smk,  urinal,  &c^)r 
direct  from  the  storage  cistern,  has  also  been  pointed  out  (p.  -Uj- 
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It  now  remains  to  consider  how  cistem  OVepfloWS  must  be 
dealt  with.  It  is  essential  that  all  cisterns,  large  or  small, 
should  be  pi'ovided  with  overflow-pipes,  otherwise,  in  the  event 
of  the  ball-valve  which  regulates  the  supply  of  water  to  them 
getting  out  of  order,  great  damage  may  be  done  to  ceilings,  walls, 
and  floors.  Faults  of  the  gravest  description  are  often  met  with 
in  connection  with  cistern  overflows.  They  are  often  directly 
connected  in  the  most  reckless  manner  with  soil-pipes,  drains, 
and  foul  traps,  so  that  every  facility  is  offered  for  contamination 
of  water-supply,  and  if  the  p]^^mber  in  his  wisdom  interposes  a 
trap  in  the  course  of  the  overflow,  he  fondly  imagines  that  all  is 
safe,  forgetting  that  the  only  occasions  on  which  such  trap  can 
be  replenished  with  water  is  when  the  cistern  actually  does 
overflow,  an  occurrence  which  never  takes  place  so  long  as  the 
fittings  are  in  order.  The  only  safe  way  of  dealing  with  these 
as  with  all  overflows,  is  to  cai-ry  the  pipe  (which  ought  to  be 
large  enough  to  carry  ofi"  the  greatest  possible  intake  of  water) 
straight  through  the  wall,  where  it  should  be  cut  short,  a 
copper  hinged  valve  being  fixed  on  the  end,  for  reasons  already 
mentioned.  By  such  an  arrangement,  the  worst  that  can  happen 
is  the  temporary  discharge  of  a  stream  of  water  on  to  the  pave- 
ment or  yard  below,  and  this  may  at  once  be  stopped  by  turning 
ofi'  the  water  by  means  of  a  tap  which  ought  always  to  be  fixed 
on  the  cistern  service-pipe,  until  such  time  as  the  fault  may  be 
repaired. 

It  may  here  be  mentioned  that,  as  a  precaution  against  frost, 
all  water-pipes  outside  the  house  should  be  laid  well  below  the 
surface,  and,  as  regards  pipes  within  the  house,  the  following 

instructions  laid  down  by  Mr.  Hellyer  ought  to  be  observed  :  

I' No  service-pipe  should  be  fixed  on  the  external  nor  on  the 
internal  face  of  an  external  wall,  especially  a  wall  facing  the 
north  or  east,  without  being  cased-in  and  thoroughly  protected. 
When  possible,  service-pipes  should  be  fixed  on  the  cross-walls 
inside  the  house,  and  never  on  the  main  walls,  for  the  cold 
penetrates  through  the  external  walls,  and  reaching  any  pipe 
faxed  on  its  face,  though  inside  the  house,  freezes  the  water  in 
It.  If  a  pipe  must  come  down  on  the  internal  face  of  a  main 
wall,  then  an  inch  board  should  be  put  between  the  pipe  and  the 
wall,  and  the  pipe  cased-up,  and  the  casing  filled  with  cocoa-nut 
fibre.  All  service-pipes  in  roofs  should  be  boxed-in,  and  the 
boxes  filled  with  this  fibre.  .  .  .  Where  the  service-pipe 
could  not  be  boxed  or  cased-in,  and  where  the  cold  air  could 
reach  i^as  e.g.,  under  water-closet  seats,  where  the  pipe  has  to 
leave  the  casing  to  reach  the  supply-valve  of  the  water-closet— 

9 


130 


PRACTICAL  SANITATIOX. 


the  pipe  should  be  bound  round  with  two  or  three  thicknesses 
ot  gaskin,  and  then  be  covered  over  with  canvas,  to  protect  it 
from  frost ;  the  cold  air  coming  in  through  the  overflow-pipe  of 
the  safe,  and  blowing  upon  an  unprotected  pipe,  would  soon 
freeze  it." 


Examples  op  Insanitary  Plumbing. 

Yolumes  might  be  written  concerning  defective  plumbing 
work,  it  is  only  possible  here  to  call  attention  to  those  defects 
most  commonly  met  with.  From  what  has  already  been  said, 
the  reader  will  have  gathered  in  what  direction  he  has  to  look 
for  them,  but,  as  a  preliminary  to  such  an  enquiry,  it  is  well  to 
point  out  that,  in  investigating  into  the  condition  of  the  drainage 
of  any  house  or  premises,  nothing  must  be  taken  for  granted, 
the  enquirer  must  satisfy  himself  regarding  each  detail  by  per- 
sonal observation.  However  likely  it  may  appear  that  things 
are  as  they  seem,  or  as  they  are  reported  to  be,  it  is  possible 
that  they  are  not,  and  much  money  may  be  wasted,  and  extra 
expenditure  incurred,  by  a  too  hasty  conclusion  being  formed  on 
evidence  that  is  only  presumptive.  Owners  of  property  often 
complain,  and  justly  so,  that  notwithstanding  extensive  altera- 
tions carried  out,  it  may  be,  on  the  advice  of  an  expert,  former 
nuisances  continue  as  bad,  or  even  worse  than  before.  Too  often 
this  is  to  be  attributed  to  ignorance  on  the  part  of  the  adviser, 
but  it  also  frequently  results  from  a  careless  investigation  in 
the  first  instance.  It  is  a  golden  maxim,  therefore,  in  all 
such  enquiries,  to  avoid  forming  conclusions  except  upon  fully- 
ascertained  facts. 

The  following  authentic  history  well  illustrates  the  import- 
ance of  what  has  just  been  stated.  In  a  modern  house,  under 
which  the  main  drain  passed  to  join  the  sewer,  constant  foul 
smells  were  experienced,  and  a  considerable  area  of  the  wall,  at 
the  point  of  exit  of  the  drain,  was  found  to  be  damp.  On  the 
drain  being  exposed,  it  was  found  that  leakage  had  occurred  at 
various  points  in  its  course  under  the  basement-floor,  and  a 
deposit  had  taken  place  which  almost  completely  obstructed  the 
passage  of  sewage.  The  remedy  which  was  adopted  consisted  in 
relaying  the  pipes  in  concrete,  with  cement  joints,  a  ventilator 
being  fixed  at  both  ends.  For  a  time  all  appeared  right,  but  it 
was  noticed  that  the  damp  condition  of  the  wall,  in  place  of  im- 
proving, became  worse,  and,  as  no  other  cause  could  be  discovered, 
the  around  was  re-opened  at  the  point  where  the  drain  passed 
out, 'when,  what  ought  to  have  been  found  out  at  first  was  dis- 
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covered,  namely,  that  the  pipes  were  not  continuous  through  the 
wall,  but  stopped  short  on  either  side,  the  intervening  portion 
being  formed  by  the  hole  which  had  been  driven  through  the 
brickwork.  At  the  first  inspection  this  disgraceful  piece  of 
work  was  overlooked,  as  the  pipes  where  they  joined  the  wall  on 
both  sides  had  been  carefully  cemented  all  round.  Possibly  in 
this  case  it  would  have  been  better,  in  place  of  relaying  the 
■earthenware  pipes,  to  have  substituted  iron  pipes  with  caulked 
lead  joints,  but  what  was  done  would  have  answered  the  purpose 
had  the  want  of  continuity  of  the  pipes  been  discovered  by  a 
more  thorough  examination  in  the  first  instance. 

The  following  are  a  few  examples  of  bad  workmanship  met 
with  in  the  author's  experience  : — 

In  a  large  country  house,  which  had  been  what  was  termed 
^'  thoroughly  overhauled  "  about  nine  years  previously  (although 
the  only  trace  of  new  work  that  could  be  found  was  the  dis- 
connection of  the  various  sinks  and  rain-pipes  over  gully-traps), 
the  following,  among  many  other  defects,  were  found  : — 

In  the  first  place,  all  the  drainage  of  the  establishment,  in- 
cluding stables,  pig-styes,  &c.,  discharged  into  a  large  cesspool, 
capable  of  holding  about  10,000  gallons,  situated  in  the  stable- 
yard,  within  20  feet  of  the  house ;  adjoining  this  was  a  lar^e 
soft-water  tank,  the  overflow  from  which  discharged  direct  into 
the  overflow -drain  from  the  cesspool.    At  various  points  in  the 
•course  of  the  drains,  which  were  9  inches  in  diameter,  miniature 
■cesspools,  in  the  shape  of  dipstone  traps,  were  constructed,  and 
m  the  midst  of  these,  within  30  feet  of  the  large  cesspool,  the 
well  which  supplied  the  drinking  water  of  the  household  was 
situated.    The  pipes  leading  to  the  cesspool  were  iointed  with 
cement,  but  the  drain  which  carried  the  effluent  on  to  an 
^adjoining  field,  was  constructed  of  ordinary  agricultural  drain- 
pipes, without  joints.    As  the  well  (which  was  very  deep)  and 
the  cesspool  were  built  of  pervious  brickwork,  and  as  the 
subsoil  was  gravel  it  is  needless  to  say  that,  on  analysis,  the 
water  proved  to  be  little  other  than  dilute  sewage,  although, 
^nder  favourable  circumstances,  the  quality  would  have  been 
good.    So  much  for  the  external  arrangements.    Within  the 
fn3'  T'"^  conceivable  description  of  bad  plumbing  was  to  be 
Ibove  thT'n'ir  ^'1^'  ^^^^^        water-closets  were  fixed,  one 
TarlMf    ""^         service-pipes  were  carried  direct  from  a 
from  Z    "'l!'''^'!;        '°°^'  ''^'''^         filled  by  a  force-pump 
■drawn     tI  '  '  fl^  ^'"^  "^^"^         ^"'^'^^^g  ^as 
with  the  i^S      ^'^rrP"'  ^'^'•^"^  ^^'^  ^-^s  connected 

%vith  the  soil-pipe,  which  was  of  seamed  lead,  5  inches  in  diameter. 
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dead 
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The  soil-pipe  was  placed  within  the  house ;  it  was  unventilated, 

and  it  leaked  at  various  points 
along  the  seam.    The  highly 
objectionable  pan  closet,  with 
D-trap,    was    fixed    in  each 
case,  and  the  junctions 
the   soil-pipe   were  at 
angles,  and  nearly  on  a 
level,  the   result  being 
each  contained  a  filthy  deposit. 
The  overflow  -  pipes  from  the 
safes,  E,  which  in  this  case  had 
plenty  of  work  to  do,  owing  to 
the  faulty  condition   of  the 
closets,  joined  the  soil-pipe 
junctions  beyond  the  closet- 
traps,  and  so  acted  as  venti- 
lators connecting  the  soil-pipe 
and    drains   direct  with  the 
house.    The  soil-pipe  joined  a 
9-inch  drain,  0,  connected  with 
a  dipstone-trap,  D.   It  is  need- 
less to  remark  that,  apart  from^ 
construction,     the  plumbing- 
work  itself  was  of  the  worst 
description.    The  accompany- 
ing sketch  (Fig.  84)  represents- 
the  closet  connections  as  de- 
scribed above,  but  it  by  no 
means  conveys  an  idea  of  th& 
filthy  conditions  which  were 
displayed  when  each  part  was- 
exposed  to 
view. 
The  fol- 
lowing il- 
lustration 
(Fig.  85). 
is  an  ex- 
ample of 
work  re- 
cently car- 
ried out  in 

large  house  by  a  plumber  who  was  told  by  the  confiding  owner 


Fig.  84. 


plumber's  work. 


133 


*o  put  everything  in  thorough  sanitary  repair.  It  illustrates,  in 
a  manner  which  would  be  amusing  were  the  consequences  not 
serious,  the  crude  notions  that  prevail  among  ignorant  work- 


so 


men. 


In  this  modern  valve  closet  had,  very  properly,  been 

•  substituted  for  an  old  pan  closet,  and  a  syphon-trap,  with  a 

A,  Drinking-water  cistern  supply-    proper  air-inlet,  was 
ing  closet  direct. 

B,  Overflow  from  cistern  joining 
ventilator  (?)  to  soil-pipe. 


fixed  in  the  drain 
before  its  junction 
with  the  sewer ;  the 
other  connections, 
however,  were  left  in 
their  original  state, 
with  the  exception 
that  an  air-pipe  1^- 
inch  in  diameter  was 
carried  from  the  1 3pof 
the  soil-pipe,  through 
the  wall,  against  the 
face  of  which  it  ter- 
minated about  8  feet 
above.  This  air-pipe 
at  its  junction  with 
the  soil-pipe  was  cur- 
tailed to  1|  inches  by 
a  short  piece  of  pipe, 
and  before  its  exit  it 
received  the  overflow 
from  the  large  ser- 
vice-cistern above.  Of 
course,  the  efi'ect  of 
such  an  arrangement 
for  ventilation  would 


C,  Overflow  nar- 
rowed by  smaller 
pipe  introduced. 

D,  Old  D-trap. 

E,  Ventilating 
pipe  passing  out 
with  downward 
bend. 


Fig.   85.  vcllOlJiaUlUll  WUUIU 

be  practically  nil,  and,  as  a  matter  of  fact,  it  was  absoTutely^IToi! 
in  passing  through  the  wall,  the  pipe  took  a  downward  in  place  of 
an  upward  course,  thus  forming  a  bend,  which  at  the  time  of  in- 
spection was  full  of  water  discharged  from  the  cistern  overflow. 
±lad  It  been  the  intention  of  the  plumber  to  trap  the  air-pipe,  to 
SJITi  i  t  '^b^l^ty  of  air  passing  along  it,  he  could  not  have 
^Pr^       .1  ^^"'^  d«'ibt  about  the  water  being 

permanently  there,  because  the  cistern  was  filled  by  means  of  a 
Sri?^'''^?  from  the  well,  and  must,  therefore,  have  constantly 
reached  the  level  of  the  overflow-pipe.  The  cistern  overflow- 
pipe  was  1^  inches  in  diameter,  but  it  also,  before  joining  the  soil- 
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pipe  ventilator,  was  curtailed  to  1^  inches,  and  in  its  course  within 
the  wall  an  old  D-trap  was  fixed. 

This  by  no  means  exhausts  all  the  faults  found  in  connection 
with  this  water-closet,  for,  on  exposing  the  drain  between  the 
house  and  the  syphon-trap  referred  to  above,  it  was  found  to  con- 
sist of  odd  pipes,  4  inches  and  6  inches  in  diameter,  united  indis- 
criminately along  its  course,  some  of  them  even  without  sockets, 
and  those  that  had  having  clay-joints,  the  result  being  that, 
notwithstanding  a  good  fall,  the  drain  was  more  than  half  full  of 
deposit.  One  would  have  thought  that,  before  fixing  the  inter- 
cepting trap  a  few  years  previously,  the  condition  of  the  drain 
would  have  been  ascertained ;  but  experience  teaches  us  not  to 


Fig.  86. 

marvel  that  no  such  investigation  was  made,  and  the  probability 
is  that  had  it  taken  place,  little  good  would  have  resulted. 
Gross  mistakes  are  often  made  in  the  drainage  of  houses  by 
persons  who  possess  only  a  superficial  knowledge  of  the  subject, 
and  who,  without  understanding  the  principles,  endeavour  to 
improve  upon  the  established  practice  as  laid  down  by  able 
sanitary  engineers.  The  above  sketch  (Fig.  86)  is  descriptive 
of  what  was  met  with  in  a  house  recently  built,  according  to  the 
plans,  and  under  the  superintendence,  of  an  architect.  As  is 
usual' in  such  cases,  it  was  supposed  by  the  owner  of  the  house 
that,  being  a  modern  building,  all  the  sanitary  arrangements 
must  necessarily  be  perfect,  and  on  the  occurrence  of  diphtheria 
in  the  house,  the  suggestion  that  the  drainage  might  be  at  fault 
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•was  ridiculed  by  him.  The  following  among  other  faults  were 
found :  Immediately  under  one  of  the  windows  the  closet- 
pipe,  B,  together  with  an  untrapped  lavatory  waste,  A,  dis- 
charged into  the  open  end  of  a  4-inch  iron  pipe,  0,  connected  with 
the  drain  below;  about  10  or  15  feet  off  was  a  syphon-trap,  and 
the  drain,  for  a  distance  of  2  or  3  feet  on  the  house  side  of  the 
ti-ap,  was  freely  open  to  the  surface,  except  for  a  perforated  iron 
grating. 

There  was  not  much  fault  to  be  found  with  the  construction 
of  the  di'ain,  the  trap  was  properly  placed,  and  it  was  right  that 
the  air-inlet  should  be  where  it  was,  although  its  continuation 
along  the  drain  was  unnecessary.  On  lifting  the  grating,  how- 
ever, a  solid  filthy  deposit  was  found,  extending  along  the 
bottom  of  the  channel  as  far  as  could  be  seen.  Also,  on  inspect- 
ing the  soil-pipe  at  its  open  top,  it  was  found  to  be  thickly  coated 
with  a  solid  mass  of  fsecal  matter,  the  stench  from  which  was 
most  offensive.  Here  the  fatal  mistake  was  made  of  overdoing 
the  disconnection  of  the  waste-pipes,  and  thus,  to  a  large  extent, 
losing  the  benefit  of  the  flush,  and  exposing  a  needlessly  foul 
soil-pipe  and  drain  at  a  point  immediately  under  the  windows. 
In  addition  to  this,  and  what  was  far  woi'se,  the  untrapped 
lavatory  waste-pipe  conducted  the  foul  eflHuvia  issuing  from 
the  top  of  the  soil-pipe  direct  into  the  house.  The  deposit  in  the 
drain  no  doubt  was  caused  as  follows  : — Each  time  the  water- 
closet  was  used,  a  certain  portion  of  faecal  matter  was  splashed 
against  the  expanded  top  of  the  open  soil-pipe,  C,  where  it 
adhered,  and  formed  a  rough  surface,  on  which  further  deposit 
formed  with  each  use  of  the  closet,  until  in  time  projecting 
portions  were  detached  and  carried  down  to  the  drain  by  a  flush, 
which,  by  reason  of  its  being  interrupted,  was  not  sufficient  to 
carry  the  solid  matter  onwards.  In  this  way  things  went  from 
bad  to  worse,  until  the  drain  practically  became  an  elongated 
cesspool,  ventilated  into  the  house  through  the  lavatory  waste- 
pipe. 

Drain-Ventilators.— As  already  pointed  out,  it  is  very 
desirable  that  all  dumb  ends  of  drains  should  be  tentilated.  The 
following  sketch  (Fig.  87)  illustrates  the  importance  of  using 
lead  m  place  of  iron  pipes  for  the  purpose,  owing  to  the  tendency 
to  corrosion  in  the  case  of  the  latter  metal. 

^  In  the  house  in  question,  the  architect  had  been  most  lavish 
m  the  provision  of  ventilating-pipes,  but,  although  they  presented 
an  imposing  appearance,  and  apparently  provided  for  a  very  free 
circulation  of  air  in  the  drains,  when  they  came  to  be  inspected, 
It  was  found  that,  with  one  exception,  namely,  that  which  was 
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connected  with  the  soil-pipe,  they  might  all  have  been  solid 
wooden  dummies,  so  far  as  ventilation  was  concerned.  The 
reason  of  this  is  apparent  from  the  sketch;  a  solid  deposit  of 
iron  rust,  which  had  formed  within 
the  pipe,  had  gradually  scaled  off,  and 
falling  down,  collected  at  the  augle  of 
the  pipe,  where  it  emerged  from  the 
ground,  and  formed  a  compact  mass 
several  inches  in  depth.  The  reason 
why  the  same  had  not  happened  in 
the  case  of  the  soil-pipe  ventilator, 
was  that  the  water-flush  carried  the 
rust  off  as  it  collected ;  from  this, 
however,  it  must  not  be  supposed 
that  iron  soil-pipes  are  desirable  (see 
p.  114). 

It  is  a  common  though  a  bad  prac- 
tice to  make  use  of  existing  rain- 
water pipes  as  soil-pipe  and  drain 
ventilators,  thereby  liberating  drain- 
air  immediately  under  attic  windows, 
and  probably  from  pervious  joints  in 
the  pipe  as  it  passes  the  lower  room 
windows.  In  addition  to  this,  during 
rain,  when  upward  ventilation  is 
most  needed,  the  down-flow  of  water 
converts  these  pipes  into  down-cast 
ventilators. 

Space  will  not  allow  of  other  examples  of  bad  work  being 
given,  although  in  recent  as  in  old  work  they  are  innumerable ; 
probably  enough  has  been  said  in  this  and  the  preceding  chapters 
to  indicate  the  faults  that  are  commonly  met  with.* 


Fig.  87. 


Inspection  of  House  Drainage. 

Inspections  into  the  drainage  arrangements  of  houses  ought 
invariably  to  be  conducted  systematically,  according  to  a  fixed 
plan  It  is  convenient  to  start  in  the  cellar  and  work  upwards, 
completing  each  floor  in  its  turn  until  the  roof  is  reached,  and 
while  keeping  in  view  the  conditions  that  are  likely  to  be  met 

•For  many  interesting  examples  of  bad  work  see  Defects  in  Plumhing 
and  Drain J,e  Work,  by  Francis  Vacher.  ^°  ^«'^''^^„Xid 

■Pridgin  Teale.   Disease  and  Defective  House  SanHation,  by  W.  H.  Corlield. 
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with,  they  must  not  be  allowed  to  bias  one's  mind,  for  thus  fatal 
anistakes,  which  might  easily  be  avoided,  are  often  made  ;  in  fact, 
where  proof  is  possible,  take  nothing  for  granted,  and  believe  no 
•one.  It  sometimes  happens  that  a  plan  of  the  drainage  exists, 
but,  while  this  may  assist  one  very  much,  it  does  not  follow  that 
it  is  accurate,  so  that  it  also  has  to  be  verified. 

In  the  cellar  any  offensive  smell  must  be  noticed,  and  a  care- 
ful search  must  be  made  for  any  drain  connection,  all  barrels, 
boxes,  (fee,  being  moved,  so  that  no  portion  of  the  floor  may 
escape  notice.  If  there  is  such  a  connection,  the  kind  of  trap 
{if  any)  and  whether  it  contains  water  must  be  noted.  In  the 
absence  of  any  drain  connection,  a  pit  is  often  provided  in  the 
cellar  for  the  convenience  of  -washing  the  floor,  which,  if  of 
moderate  size,  is  admissible,  but  usually  it  is  large  and  contains 
foul  deposit.  A  leaking  drain  under  the  floor  may  be  suspected 
if  the  bricks  are  damp  in  circumscribed  patches. 

On  the  basement-floor,  or  on  the  ground-floor  if  there  is  no 
basement,  the  sink  connections  will  next  be  inspected.  It  must 
be  noted  whether  the  waste-pipe  is  trapped  within  the  house, 
•either  properly  so  by  a  syphon,  or  improperly  by  the  objectionable 
bell-trap,  for  example,  and  also  whether  it  communicates  with  the 
di  ■ain  direct  or  by  discharging  on  to  an  outside  gully.  If  the 
^oil-pipe  is  within  the  house,  it  will  probably  be  found  incased  in 
wood  within  some  wall,  or  in  an  angle  formed  by  two  walls,  if  it 
is  not  actually  concealed  by  the  plaster;  possibly  it  may  be 
placed  within  a  pantry  or  larder.  All  coverings  must  be 
removed  to  enable  an  inspection  to  be  made  of  the  joints,  seams, 
•and  substance  of  the  pipe  itself ;  damp  brickwork  or  plaster  will 
point  to  the  existence  of  flaws  if  they  are  not  apparent  in 
themselves.  If  there  should  be  a  water-closet  or  lavatory  on  this 
floor,  both  should  be  thoroughly  inspected,  but  probably  neither 
wil  be  found,  as  servants'  closets  are  usually  placed  in  a  detached 
■building. 

On  the  first  floor  all  water-closets,  baths,  lavatories,  and  sinks 
must  be  overhauled  in  detail.  Any  casing  of  wood  that  may 
■surround  the  closet  must  be  removed,  so  as  to  expose  the  soil- 
pipe  connection,  and  the  safe,  if  there  is  one,  and  the  waste-pipe 
from  the  latter  must  be  traced  ;  in  fact,  the  investigation  must 
be  conducted  in  view  of  the  requirements  of  the  special  class  of 
<:loset,  as  already  laid  down.  The  water-flush  should  be  tested, 
It  It  IS  a  wash-out  or  wash-down  closet,  by  placing  several 
•pieces  of  paper  in  the  pan,  and  noticing  whether  they  a?e  carried 
clear  of  the  trap,  and  while  this  is  being  done,  the  operator 
should  ascertain  whether  any  smell  can  be  detected.    The  air- 
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pipe  from  the  top  of  the  trap  must  be  looked  for,  and  if  it  be  a 
valve  closet,  its  overflow  must  be  traced,  as  well  as  the  air-pipe- 
from  the  valve-box.  The  inspector  must  be  careful  to  notice- 
whether  the  supply-pipe  is  properly  cut  off  from  direct  com- 
munication with  the  house  cistern,  should  such  exist,  as  will  be 
the  case  if  the  water-supply  is  not  a  constant  one,  or  if  the  hous& 
is  dependent  upon  a  private  well  for  its  supply.  All  pan  closets- 
ought  to  be  condemned,  however  they  are  hxed.  If  the  soil-pipe 
should  be  within  the  house,  and  there  are  other  closets  on  the- 
floor  above,  it  must  be  inspected,  as  already  described.  If  there- 
is  a  bath-room  on  this  floor,  attention  must  be  directed  to  the- 
waste-pipe,  to  ascertain  whether  it  is  properly  trapped  under  the 
bath,  and  disconnected  outside  from  the  drain,  or  whether  it 
improperly  discharges,  either  into  the  soil-pipe,  or  directly  into- 
the  drain.  Should  there  be  a  safe  under  the  bath,  its  waste-pipe 
must  be  traced,  remembering  that  it  should  be  carried  through 
the  wall,  where  it  ought  to  terminate  ;  the  overflow  also,  which 
should  be  similarly  treated,  must  not  be  overlooked. 

Lavatory  wastes  are  often  most  carelessly  dealt  with.  Not 
infrequently  they  are  untrapped,  and  discharge  into  a  soil-pipe- 
or  drain, ;  but  whether  trapped  or  not,  such  connections  ar& 
highly  objectionable,  and  if  met  with,  must  be  condemned.  It- 
must  be  remembered  that  traps  in  general  are  all  very  well,  but 
no  trap  will  excuse  an  othei-wise  bad  connection. 

The  same  remarks  apply  equally  to  sinks.  In  old  houses  it 
will  very  often  be  found  that  the  sink  is  placed  on  solid  brick- 
work, through  which  its  waste  passes  to  the  drain,  which  is  thus, 
directly  connected  with  the  house,  except  for  the  feeble  protec- 
tion offered  by  a  bell-trap.  Under  these  circumstances,  the 
brick-work  is  saturated  with  filth,  and  in  a  great  many  instances- 
the  bell  part  of  the  trap  will  be  found  to  be  absent,  thus  allowing 
of  the  freest  entry  of  sewer  gas  into  the  house. 

The  enquiry  as  regards  the  upper  floor  of  the  house  must  be- 
conducted  on  the  same  lines,  all  drain  connections,  whether  from 
water-closets,  baths,  sinks,  or  lavatories,  being  carefully  in- 
spected. 

The  inspector's  attention  must  be  directed  to  the  various  cisterns 
within  the  house,  either  for  drinking-water  or  for  rain-water 
stora"-e.  Their  condition  with  regard  to  cleanliness;  their  over- 
flowsf  whether  improperly  connected  with  a  soil-pipe  or  drain,  or 
properly  discharging  into  the  open,  or,  in  the  case  of  a  rain-water 
cistern,  on  to  a  gully-trap  outside  the  house,  must  invariably  b& 
noticed,  and,  as  regards  the  overflows  of  cisterns  fed  by  ball-taps,, 
it  must  be  remembered  that  traps  afford  no  protection  against 
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bad  connections,  as  they  will  not  contain  water.  The  possibility 
that  cisterns  may  be  found  under  floors  must  not  be  overlooked. 

Having  completed  the  examination  inside  the  house,  the  out- 
side drains  or  cesspools,  closets,  or  privies,  and  the  provision  for 
refuse  storage,  must  be  inspected. 

The  true  state  of  the  drains  cannot  be  ascertained  except  by 
the  tests  which  are  described  later,  but  all  traps  that  are  ac- 
cessible, and  none  ought  to  exist  that  are  not,  should  be  examinedi 
to  see  that  they  are  structurally  in  accordance  with  sanitary 
principles,  and  are  kept  properly  cleansed.  The  provision  for 
drain-ventilation  in  the  shape  of  air-inlets  and  outlet-shafts,  and 
the  position  of  the  latter  with  regard  to  windows,  their  size,  the 
soundness  of  their  joints,  &c.,  must  be  noticed.  It  may  be  found 
that  the  rain-pipes  are  made  use  of  as  soil-pipe  or  drain-venti- 
lators, or  that  they  are  not  properly  disconnected  over  gully- 
traps.  If  underground  rain-water  tanks  exist,  their  condition  a» 
regards  cleanliness  should  be  noticed,  and  their  overflows  ought 
invariably  to  be  traced. 

As  regards  receptacles  for  filth,  privy-middens,  ashpits,  and 
cesspools,  it  should  be  ascertained  whether  they  are  so  con- 
structed as  to  be  impervious,  and,  in  the  absence  of  a  publio 
water-supply,  their  position  with  regard  to  the  well  must  ber 
considered. 

Drain  Testing.— It  is  not  possible  to  assert  positively  that 
the  drainage  of  a  house  is  satisfactorv  from  a  mere  surface 
inspection,  particularly  if  the  drains  and  their  connections  are 
withm  the  house.  The  aim  of  all  sanitary  experts  is  to  avoid 
laying  drams  under  houses,  and  to  carry  each  connection  by  as 
direct  a  route  as  possible  through  an  external  wall,  all  iointa 
being  p  aced  where  they  can  easily  be  inspected.  Under  such 
circumstances,  it  is  easy  to  detect  defective  work  in  the  case  of 
new  houses,  but  however  thoroughly  old  houses  may  have  been 
overhauled  and  their  defects  corrected,  one  never  can  till  tha^ 
some  disused  dram  may  not  have  been  allowed  to  remain  con- 

all  is  rL^t  1.  bv  ^  T-^'     ascertaining  with  certainty  whether 
all  IS  right,  IS  by  applying  one  or  other  of  the  approved  tests 

make  it  an  ;^v  ''''''  is  advisable  to 

Tm  fn  tice,  however  perfectly  the  work  may 

seem  to  have  been  carried  out.  ^         J  ^>^y 

The  smoke-test  is  handy  and  fairly  reliable.  It  consists  in 
filling  the  drains  with  smoke,  so  that  it  may  find  its  way  tl  rouS 
any  faulty  joint  or  defective  trap,  and  this  demoLtSte  by  Fts 
presence,  near  to  or  within  the  house,  the  exact  site  of  each  of 
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the  various  faults.  Tt  must  be  remembered  that  -where  smoke 
can  penetrate,  sewer  gas  may,  and  the  ocular  demonstration  of 
the  danger  to  which  the  inmates  of  the  house  are  exposed,  will 
often  be  the  means  of  convincing  them  of  the  necessity  for 
certain  alterations,  which  might  otherwise  meet  with  opposition, 
on  account  of  the  expense  or  temporary  discomfort  they  involve. 
There  is  nothing  like  smoke  to  convince  a  sceptic  that  the 
suggestions  of  an  expert  have  a  solid  foundation  in  fact,  and  are 
not,  what  they  are  too  often  supposed  to  be,  the  outcome  of  a 
theorist's  imagination. 

In  applying  the  smoke-test,  one  of  the  various  apparatus  that 
are  made  for  the  purpose  must  be  used,  and  the  best  opening 
&t  which  to  blow  in  the  smoke  is  the  air-inlet  to  the  drain  on 
the  house  side  of  the  trap  which  disconnects  it  from  the  sewer 
■or  cesspool,  or,  failing  this,  it  may  be  introduced  at  any  con- 


III 


Fig.  88. 

venient  trap,  by  removing  its  water-seal.  As  soon  as  the  smoke 
is  seen  to  issue  from  the  various  soil-pipe  or  drain-ventilators, 
they  must  be  plugged,  as  all  are  then  charged  with  smoke,  and 
afterwards  a  little  pressure  applied  by  the  apparatus,  not 
sufficient,  however,  to  force  the  various  traps,  will  send  the 
smoke  through  all  imperfections,  if  it  has  not  already  found  its 
■way  through,  which  is  more  than  likely. 

For  small  systems  of  drains,  handy  little  machines  are  made 
which  answer  the  purpose,  but  it  is  well  to  use  one  of  the 
Jarger  apparatus,  such  as  Burn  <fe  Baillie's  (Fig.  88),  in  the  case 
■of  large  premises.  This  apparatus  consists  of  a  double-action 
bellows,  which  communicates  with  a  cylinder  in  which  the 
smoke  is  generated  by  burning  oily  cotton-waste,  and  from 
which  it  is  carried  by  a  pipe  into  the  drain.  At  the  end  of 
this  pipe  a  flange  surrounded  by  an  india-rubber  ring  is  fixed, 
•which  acts  as  a  plug  when  introduced  into  the  drain;  tliese  are 


plumber's  work. 
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made  of  various  sizes,  to  snit  different  sized  pipes.  By  means 
of  an  ingenious  contrivance  connected  with  the  cylinder  this 
apparatus  can  determine  whether  any  leakages  exist  previous 
to  their  exact  position  being  demonstrated  by  the  smoke.  This 
is  managed  as  follows : — Round  the  cylinder  is  an  outer  casing 
containing  water  and  supporting  a  float,  which  is  raised  with  a 
few  strokes  of  the  bellows;  provided  there  is  no  leakage  at  any 
point,  the  float  will  remain  in  its  raised  jjosition ;  on  the  other 
hand,  it  will  fall  if  the  slight  pressure  of  air  that  maintains  it  is 
lost  through  leakage.  There  is  not  much  advantage  gained  by 
this,  as,  if  leakage  is  demonstrated,  it  is  afterwards  necessary  to 
make  use  of  the  smoke,  in  order  to  establish  where  the  faults 


are. 


Smoke  rockets  are  sometimes  used  for  testing  drains,  and 
they  have  often  been  instrumental  in  exposing  faults,  but  they 
can  in  no  way  compare  with  an  apparatus  such  as  has  been 
described.  Having  ignited  the  rocket,  it  is  introduced  at  the- 
terminal  end  of  the  drain,  which,  of  course,  must  afterwards  be 
plugged. 

Oil  of  peppePmint  is  also  used  as  a  drain-tester,  although  it 
cannot  be  compared  with  smoke  in  efiiciency.  It  may  either  be 
discharged  down  the  soil-pipe  (from  1  to  2  ounces,  followed  by  a 
few  cans  of  boiling  water),  or  introduced  at  a  trap  on  the  soil- 
pipe  drain.  The  same  precautions  with  regard  to  sealing  up  all 
ventilators  is  necessary  in  this  case  also,  and  if  the  trap  is  the- 
place  selected,  it  must  afterwards  be  thoroughly  covered  with 
wet  cloths  to  prevent  the  odour  of  the  peppermint  from  escaping- 
at  that  point.  The  person  who  introduces  the  oil  ought  not  to. 
be  the  one  to  search  for  the  smell  of  it  about  the  house,  as  the 
slightest  particle  of  it  on  his  hands  or  clothes  will  suffice  to. 
distribute  its  scent  wherever  he  goes,  and  so  blunt  his  power  of 
detecting  any  escape.  Also,  if  the  peppermint  should  be  intro- 
duced from  a  water-closet,  the  operator  must  remain  in  the 
closet  until  such  time  as  others  can  satisfy  themselves  with 
regard  to  the  soundness  of  the  various  connections. 

Water  Test.--The  integrity  of  drains  may  be  thoroughly 
tested  by  filling  them  full  of  water,  until  it  reaches  the  level  of 
one  of  the  traps,  having  carefully  plugged  the  outlet  into  the 
sewer  or  cesspool  If  the  water  remains  at  the  same  level  for 
about  an  hour  the  drain  may  be  pronounced  sound;  on  the^ 
other  hand,  should  it  subside,  leakage  must  be  taking  place, 
either  from  imperfect  joints  or  fractured  pipes.  In  order  ta 
discover  which  section  of  the  drains  is  at  fault,  each  must  b^ 
tested  separately,    Soil-pipes  may  be  tested  in  the  same  way  by 
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plugging  the  drain  at  the  junction,  as  well  as  the  various  closet 
■connections.  _  Unless  the  joints  are  absolutely  tight  they  will 
not  resist  this  needlessly  severe  test.  All  new  drains  before 
they  are  covered  in  should  be  tested  with  water  as  described. 


CHAPTER  VII. 

SEWAGE  AND  REFUSE  DISPOSAL. 

The  practice  of  discharging  sewage  in  its  crude  state  into 
streams,  although  contrary  to  law,  is  by  no  means  an  uncommon 
one,  and,  at  the  present  moment,  the  question  of  sewage  disposal 
is  occupying  the  attention  of  sanitary  authorities  throughout  the 
country.  The  Local  Government  Act  of  1888  imposes  the  duty 
■on  County  Councils  of  enforcing  the  provisions  of  the  Rivers 
Pollution  Act,  and  this  duty  is  being  exercised  in  some  counties 
with  excellent  results,  although  in  others  little  attention  appears 
to  have  been  given  to  the  question. 

In  those  counties  where  active  measures  have  been  taken  by 
the  County  Councils,  authorities  who,  hitherto,  have  failed  to 
realise  their  responsibility  as  guardians  of  streams,  are  seriously 
considering  what  is  to  be  done.  That  the  question  is  no  easy 
■one  to  settle  has  been  demonstrated  over  and  over  again  by 
failures  on  the  part  of  many  authorities  in  obtaining  good  results 
notwithstanding  large  outlays  of  money. 

It  must  be  understood  at  the  outset  that  treatment  to  be 
effective  must  accomplish  more  than  simple  clarification.  It  is 
possible  by  many  methods  so  to  treat  sewage  as  to  remove 
practically  all  the  solid  or  suspended  matters,  leaving  a  clear 
£uid  which,  in  appeai-ance,  may  differ  only  slightly  from  potable 
water,  but  this  treatment  alone  will  not  render  the  sewage  fit  to 
be  discharged  into  a  stream,  for  it  still  contains  in  solution  an 
immense  amount  of  organic  matter,  which,  as  decomposition 
proceeds,  will  become  turbid,  and  give  rise  to  nuisance  from 
deposit  on  the  bed  of  the  stream  of  putrefying  solid  matter. 
The  process,  to  be  complete,  must  go  further  than  this ;  the 
soluble  organic  matter  must  undergo  a  change  which  so  alters 
its  nature  as  to  convert  noxious  organic  into  harmless  inorganic 
substances.  Until  lately  it  was  believed  that  the  only  really 
efiicient  means  of  accomplishing  this  was  by  submitting  the 
sewage,  after  chemical  precipitation  in  tanks,  to  land  treatment, 
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'but  recent  experience  has  shown  that  equally  good  results  may 
be  obtained  by  artificial  filtration,  and  still  more  lately  it  has 
been  demonstrated  that  in  the  case  of  ordinary  domestic  sewao-e, 
at  any  rate,  the  preliminary  precipitation  process  is  needless' 
and  that  the  solid  organic  matter  may  be  liquefied  and  so 
prepared  for  further  treatment  (either  by  land  or  artificial 
filters)  by  much  simpler  and  less  expensive  methods  to  be 
presently  described. 

_  In  order  to  appreciate  the  importance  of  certain  conditions 
indispensable  to  successful  sewage  treatment,  it  is  necessary  to 
niadez-stand  the  operation  of  the  process. 

Sewage  when  brought  in  contact  with  suitable  land,  or  pro- 
perly constructed  artificial  filters,  is  immediately  attacked  by 
hviug  organisms  [bacteria)  universally  present  in  the  upper 
.strata  of  the  soil  and  in  sewage,  which  in  time  develop  in  the 
interstices  of  filters;  by  these  its  organic  matter  is  split  up  into 
simple  constituents,  which,  with  the  assistance  of  the  oxy<ren 
and  carbonic  acid  gas  present  in  the  ground  air  or  the  dv  in 
the  filtei^  unite  with  certain  mineral  bases  in  the  soil  and  in  the 
sewage  itself  and  thus  are  transformed  from  organic,  unstable 
<=ompounds,  liable  to  putrefactive  changes,  into  more  fixed 
inorganic  salts  of  an  innocent  nature. 

The  chief  requirements,  therefore,  essential  to  success  are 
land  or  artificia  filtering  media  which  are  permeated  hroShoit 

pSa^-?^^^  ^^"^  ^  '"-"^--^  -  of 

reasonably  be  exnPP^Pr^     Tf   °  ^^^penses,  that  is  as  much  as  can 
consideiatin  isTe  effecttlT         remembered  ,that  the  first 
can  be  accomp  Led  at  a  tofif      fr'^^  °^ 
justify  any  sL^fi^e  of XfeLrfn^i^^^^  ^V^^* 
many  instances,  arises  from  too  much  thou  I  f  K  • 
what  is  best  for  the  cron   Hm«         thought  being  given  to 
■efficient  sewa<.e  treatmenf'    %     ^^^'"^^"-^^^^^  being  paid  to 
that  sewage  farms  shrid  h.         ^^'1  i«  important 

the  Sanitary  A^rttS  in  pW  o?  1       ^'r'  ^^-^Sement  of 
interests  ai4  not,  or         not  be  t       f  *° 
■ciples  of  sewage  treatment  '       ^^^^fo^ity  with  the  prin- 

.nf  tLr  W  t°o^":SedTtf  rT  --^dered, 
laid  down,  always  ren^S^^  ^  K J^g^Jh^^SST J- 
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necessarily  vary  with  circumstances,  none  are  right  which  do 
not  comply  with  established  rviles. 

To  give  anything  approaching  a  detailed  account  of  the 
vai-ious  recognised  plans  of  sewage  treatment  would  far  exceed 
the  limits  of  this  elementary  treatise,  the  following  short  de- 
scription, however,  of  the  systems  most  in  favour  may  prove  of 


service. 

The  methods  at  present  in  use  may  be  considered  under  the 

headings  ppecipitation,  artificial  filtration,  land  filtra- 
tion, and  broad  irrigation.  The  question  as  to  which  is  to- 
be  preferred  is  one  which  does  not  admit  of  a  simple  answer, 
but  can  only  be  determined  by  carefully  considering  the  local 
conditions  and  the  nature  of  the  sewage— duties  which  belong 
to  engineers  and  chemists. 

Precipitation  consists  in  collecting  the  sewage  in  tanks,  and 
allowing  it  to  remain  for  a  time  either  absolutely  at  rest  or 
comparatively  quiescent,  so  that  the  solid  particles  may  subside. 
This  process  may  be  greatly  assisted  by  the  previous  addition 
of  some  precipitant,  in  the  shape  of  lime,  alum,  salts  of  iron,, 
or  other  substances,  either  singly  or  in  combination.  Ihe  fane 
particles  of  lime,  and  the  flocculent  particles  which  form  from 
the  salts  of  aluminium  and  iron,  by  reason  of  their  density  assist 
in  the  subsidence,  the  solid  sewage  particles  being  entangled 
and  carried  to  the  bottom  of  the  tank  in  the  form  of  sludge, 
leavin-  a  comparatively  clear  fluid  above.  The  process  i» 
nurely°a  mechanical  one  except  when  certain  reagents  are  used 
in  addition,  in  which  case  dissolved  organic  matter  may  to  some 
extent  be  acted  upon;  it  is  a  useful,  and,  possibly  m  some 
cases  a  necessary  preliminary  to  further  treatment,  but  in 
itself  it  does  not  sufficienthj  purify  the  sewage  to  warrant  its 
heinq  discharged  into  a  stream.  .  ,     ^     ■  •  t-^ 

To  make  use  of  precipitation  tanks  without  using  precipitant* 
is  a  needless  waste  of  time  and  money   for,  apart  from  the 
heavier  particles,  the  suspended  solids  wil  not  subside,  and  the 
sewage  will  lea^e  the  tanks  very  much  in  the  same  state  as 
when  it  enters  them.    On  the  other  hand,  by  using  precipi- 
iants  provided  they  are  selected  with  due  regard  to  the  nature 
of  tl;  sewage,  and  'added  in  such  proportions  as  varying  circum- 
stances indicate,  the  subsequent  treatmen  ,  whether  by  and 
or  artificial  filtration,  will  be  greatly  simplified;  in  fact,  it 
probabfy  underestimating  the  benefit  -hich  results  from  th^ 
^recTpitltion  process,  when  properly  applied,  to  ^^Jj^^'^yf^ 
means  two-thirds  of  the  impurity  the  sewage  contains  may  b* 
removed. 


sewage 
au 
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Still,  it  would  now  seem  that  precipitation  as  a  first  stage  in 
wage  disposal  is  likely  to  be  entirely  superseded  by  simpler 
id  less  expensive  methods  to  be  presently  considered. 
Precipitation  tanks,  as  usually  constructed,  are  large  and 
shallow,  and  they  are  worked  either  on  the  continuous  flow 
or  the  quiescent  systems,  the  former  being  the  one  now 
generally  adopted.    Two  or  more  main  tanks  are  provided  and 
these  are  subdivided  by  partitions  which  do  not  reach  quite  to 
the  surface  of  the  tank.    The  sewage  enters  in  a  shallow  stream 
over  a  weir  extending  across  the  whole  width  of  the  tank  and 
It  passes  in  like  manner  over  the  dividing  walls  and  into  the 
effluent  pipe  over  a  similar  weir  at  the  other  end.    By  this 
process  the  sewage  is  kept  sufficiently  quiescent  to  allow  the 
precipitation  process  to  take  place,  and,  periodically,  say  twice 
a  week,  the  tanks  are  emptied,  by  means  ofwhat  are  termed 
floating-  aPms,  to  allow  of  the  removal  of  the  sludge  which  W 
been  deposited,  and  when  this  is  going  on  the  duplicate  tanks 
are  made  use  of     If  the  fall  will  allow  of  it,  the  tanks  are 
emptied  by  gravitation,  but  when  this  is  not  poss  ble  thHoatin! 
arms  discharge  into  a  well  from  which  the  effluent  Ts  pumped 
for  further  treatment.    As  regards  the  slud^^e  it  <.ravitatP.Tr>  ? 

r:i:irfr.TV  *r  ^  «iudge^5;i,ir  wh Li  it 

IS  removed.  If  possible,  also  by  gravitation,  or  if  not,  by  meanJ 
of  a  pump,  for  ultimate  disposal  by  one  or  other  of  tl  e 

Lately  what  is  known  as  the  Dortmunri  tpi^V  ,  i,-  u  • 
deep  tank  of  sdpHtI  rlo<.;,v„  i       •""^I'lnuna  lanK,  Avhich  is  a 
this  country    ?t  ci  '  f ^^^'/f™ ^  somewhat  into  favour  in 
be  superjX  Se  ordina^'y  Tank       iKt''  I''  ""^'^ 
its  favour  are  the  Wned  ^  -  arguments  in 

which  the  sludge  caTbe  re'oyed  -i*^ 

Ihe  sketch  (Fitr  wKi^i 
this  description  deti4edW  Tve?Sf'n''^  ^ 
to  understand  its    onstructiJn     T.  T"^  ^'^^  ^'^^^er 

30  feet  deep,  and  has  a  conp  1  i^''/^'^^^^^  shape,  about 
the  addition  of  preltuZ  tT  ^^^^e,  after 

in  a  pipe.  A,  whicirCmSa  '  '"'^  two-thirds  down  the  tank 
^vith  openings  alon-r  n    l      ^  'T^'      radiating  arms,  B, 

discharged  in  such  1  manner  arto"''"''  '''T^''  "^^^^^ 

possible  of  the  sewageTr^a"/ L  theT^nk"  ^Th'  ^S^^^^-.- 

J       i-uo  lanK.    ±he  comparative 
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quiescence  of  the  sewage  in  the  tank  allows  the  precipitants  to 
act,  and  the  action  is  intensified  by  the  incoming  sewage  having 
to  pass  upwards  through  the  sludge  which  has  already  formed 
and  is  settling,  and  which  acts  as  a  mechanical  filter,  and  by  the 
time  it  reaches  the  outflow  pipe,  C,  very  satisfactory  clarification 

has    been  effected. 
By  means  of  a  pipe, 
D,  which  reaches  to 
the  bottom  of  the 
tank,  the  sludge  is 
raised,  and  this  pro- 
cess can  go  on  while 
the    crude  sewage 
continues   to  enter 
the  tank,  indeed,  if 
sufficient  fall  is  avail- 
able, it  can  be  con- 
ducted automatically 
by  the  following  ar- 
rangement : — It  will 
be  noticed  that  the 
sludge-pipe,  D,  leaves 
the  tank  at  a  lower 
level  than  the  effluent 
outgo,  consequently, 
the   pressure  exer- 
cised by  the  weight 
of  sewa<^e  above  the  outgo  of  the  sludge-pipe  suffices  to  raise  the 
Id  "e  from  the  bottom  of  the  tank  in  a  ^^f]^^'f\''^^^-Jl 
the  Ml  will  not  allow  of  the  sludge-pipe  being  taken  oS  at  a 
Z:fL^  ..an  t>,e  effluen.  ou^Eo.  pipe  *e 

pr?d 'I  puTp      ^dLToVow  of.L  emptying  of  the  tank 

bring  «f =-*>?«f  Vakes  whkb  ^ve  worked  either  by  hand  or  by 
series  of  ff  7=J^^<=        „f  tbe  tank,  the  object  being 

prS»SngTe°atntTr;«ffieient  purity  to  be  diseharged  into 


Fig.  89. 
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a  stream,  but  this  is  not  the  case,  they  simply  act  as  other  pre- 
cipitation tanks  do — namely,  as  clarifiers  of  sewage. 

Methods  of  Dealing:  with  the  Sludge.— The  sludge  is 

dealt  wzth  m  a  variety  of  ways.  In  the  case  of  small  towns 
conveniently  situated  in  agricultural  districts,  farmers  will 
usually  undertake  to  remove  it  without  further  treatment,  free 
■of  charge,  and  in  some  cases  they  will  even  pay  a  small  sum 
for  the  privilege.  This  method  of  disposal  of  the  sludo-e  is 
not  usually  satisfactory,  as  it  is  often  allowed  to  remain  on  the 
spot  lor  a  long  period  while  decomposition  is  going  on,  until  it 
may  suit  the  convenience  of  the  farmer  to  remove  it. 

In  other  cases,  as  in  Birmingham,  the  sludge  is  deposited  on 
land,  and  when  it  has  become  comparatively  solid,  throucrh 
percolation  into  the  soil  and  evaporation,  it  is  dug  into  the 
ground,  which  is  afterwards  cropped.  In  some  cases  the  slud-e 
IS  pressed  into  cakes  in  filter  presses,  and  sold  or  given  away  as 
nianure,  or  burned  and  manufactured  into  cement.  The  question 
■of  dealing  with  the  sludge  is  not  the  least  difficult  one  in  relation 
to  sewage  disposal. 

Before  describing  the  methods  in  use  for  completing  the  process 
of  sewage  purification  it  will  be  convenient  to  describe  shortlv 

m  all  probability  will  entirely  supersede  chemical  precipitation 
^t  any  rate  in  the  case  of  ordinary  domestic  sewaS  and  S 
the  same  time,  greatly  simplify  the  sludge  dMcX  f  ref^ 

SXtiifrSitr"^"^ ^atup:::th:d'^rrt^ 

stage  of  it  purification  process  and  not  merely  the  final 

naJy"re.rtme?tTf  ruif '       ^^T"^? -^^  ^l^e  prelimi- 

orgJnismsemptyfd  in  he  c7s^lf  ti„'f°°^^  P™-^'^^' 
the  third  ffirobic-  in  oH.pp       a    •    1°  ^^'""^  anaerobic,  and  in 

from  the  tanks  'ia  Vhicl  le  nV^  ^'^^^l^ded 
the  last,  aeration  is  rncoira^ed^      ''      conducted,  whereas,  in 

w'LU^^arrnloI^^^^^^^  P^^y  sewage 

tioJed  in  two  respects     F  r  't  'TV^""}"  ■'^''^''^  ^^^^ 
ifc  is  termed,  is  Sove;ed  and  C^lt  nation  tank,"  as 

■duced  at  the  bottom  Ind  hn.'  f  ^^^^^J^'        sewage  is  intro- 
octom  and  has  to  pass  upward  through  large 
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pieces  of  flint  or  other  hard  medium  with  which  tlie  tank  is 
tilled.  The  process  is  a  continuous  one,  and  it  has  been  clearly- 
demonstrated,  by  means  of  a  plant,  which,  for  upwards  of 
two  years,  has  been  successfully  liquefying  the  highly  concen- 
trated sewage  of  Caterham  Barracks,  that  no  clogging  whatever 
takes  place.  The  tank  is  specially  constructed  to  encourage 
the  uniform  upward  flow  of  the  sewage  throughout  its  whole 
area,  in  order  that  every  portion  of  the  sewage  may  effect  its 
passage  through  the  tank  in.  as  nearly  as  possible  the  same 
length  of  time;  in  other  words,  means  are  adopted  to  prevent 
currents,  and  so  avoid  the  rapid  passage  of  a  portion  of  the 
sewa^^e  from  the  inlet  to  the  outlet  and  the  comparative  stagna- 
tion of  another  portion.  This  is  effected  by  means  of  a  longi- 
tudinal channel  on  the  bottom  of  the  tank  into  which  the 
sewage  is  discharged  and  from  which  it  passes  upwards  through 
a  perforated  iron  cover. 

The  flints,  or  whatever  material  may  be  used  'in  the  tank, 
serve  a  double  purpose,  first,  they  entangle  the  suspended 
solids,  and,  secondly,  they  provide  a  surface  for  the  growth  of 
the  or-^anisms  which  are  thus  brought  into  intimate  contact 
with  the  whole  body  of  sewage  as  it  slowly  passes  upward 
through  the  interspaces.  ,   .   ,  .  i 

Another  of  the  anserobic  methods,  which  is  known  as  the 
"septic  tank  method,"  was  introduced  by  Mr  Cameron 
the  City  Surveyor  of  Exeter.  It  consists  simply  of  a  covered 
tank  of  a  capacity  equal  to  at  least  24  hours'  flow  of  sewage, 
and  the  liquefaction  process  is  brought  about  by  the  multipli- 
cation of  the  organisms  already  in  the  sewage  In  order  that 
the  sewage  may  be  disturbed  as  little  as  possible  the  inlet  as 
well  as  the  outlet  are  submerged.  That  very  complete  lique- 
faction of  the  suspended  organic  solids  does  take  place  m  this 
tauk  there  can  be  no  question,  but  whether  the  method  is  the 
best  way  of  accomplishing  this  is  open  to  question.  The  cost 
ot  constJucting  covered  tanks  to  deal  with  a  large  volume  of 
sewacre  is  undoubtedly  a  strong  argument  against  the  method, 

buTnow  that  it  has  been  proved,  -^f-'^^f  ^.^'^.^S 
that  the  covering  is  unnecessary,  the  probability  is  that  the 
cv=:fpm  will  receive  more  favourable  attention, 
^it  wil   be  seen  from  the  description  of  the  Scott-Moncriefr 
and  Cameron  tanks  that  neither  method  necessitates  a  loss  of 
fflll  an  important  consideration  in  many  places. 

A  tMrd  method  of  preparing  crude  sewage  for  the  final  puri- 

fin^ion  process  is  by  means  of  large-grain  serobic  biolo- 

trP«rfilterS  a  though  in  this  case^also  the  process  of  lique- 
fylt  d^g^sSgror^e^tonising  the  solid  organic  matter  in  the 
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sewage  is  no  doubt  partly  an  anaerobic  one.  The  crude  sewage 
•after  subsidence  of  the  heavier  mineral  particles  in  a  detritus 
tank  (a  precaution  which  is  also  necessary  in  the  case  of  the 
two  methods  just  described),  is  passed  downwards  through  a 
filter  of  large  particles.  The  filter  is  worked  interrnittentfy  to 
allow  of  aeration,  and  it  is  while  resting,  in  all  probability,  that 
the  liquefaction  of  the  organic  solids  entangled  in  the  filter 
is  in  most  active  operation. 

Granting  that  this  method  is  as  efficacious  as  the  other  two, 
a  point  which  will  be  discussed  presently,  theoretically  it  ought 
to  have  the  preference  as  the  process,  being  terobic,  is  a  more 
wholesome  one;  it  must  be  remembered,  however,  that  it 
involves  a  loss  of  fall. 

Filters  such  as  have  just  been  described  are  also  frequently 
worked  as  contact  beds,  a  method  of  working  which  is  referred 
■to  later  on. 

So  far,  we  have  been  considering  the  preliminary  process  of 
sewage  disposal  only,  except  in  so  far  as  it  was  necessary  from 
an  explanatory  point  of  view,  to  refer  to  the  final  purification 
processes,  these  latter  liave  now  to  be  considered  in  detail 

InteFmittent  downward  filtration  is  the  term  applied  to 

that  form  of  land  treatment  in  which  the  effluent  drains  are  laid 
at  considerable  depth,  5  or  6  feet  below  the  surface,  and  in 
which  the  sewage  (after  precipitation  or  other  preliminary 
treatment)  is  turned  on  for  a  certain  number  of  hours  (8  hours), 
with  intervals  (16  hours),  during  which  it  is  entirely  kept  off  to 

Jonvll  «l^"fi«d  sewage  is 

conveyed  in  open  earners  along  the  surface,  and  by  a  system  of 
sluices  It  can  be  directed  on  to°any  part  of  the  arL  which  has 
previously  been  specially  levelled  and  underdrained     The  great 

S  soif  rrer%*''  T'^'  ^^S"^^^"  ^^^^^^^^  ^  contact  w  th 
of  riZVand  ?  '  ^^y  vegetation,  but,  by  an  arrangement- 
in  thlf ^^^.root  crops  may  be  cultivated,  and 
ihe  sirtime  /rif  °1  P""^^^*^^^  "^^y  be  assisted,  whi  e  at 
producT  Ev  sur  of  the 

C  is  parti^ul  rW  ^  Tif"^'-  P?"°P'''^y  ^^^^^'^d^d  where  the 

Imnc  red  to  onp  H  ^^^^  ^^^d  that  the  sewage  of  from  five 

darmed  bv  TT''^  '^^^^itants  (if  previously  thoroughly 

Broad  i^Tid  Tlf^"^^^^  ^^'^l^  ^^i'h  on  1  acre  of  land.  ^ 

^vi^h  ?he  dSn.  ^^Ff  ^'^'^       ""''^  to  l^"d  filtration, 

If  tL  land     tL  f^'"'^"  ^'"''"''"^     P^^^^  *°  '^'^  ^^oPP^^g 

^ewa'e  is  disc We'f  f  °^  ^'^''^  "^^^  ^'^rger,  and  thI 

Tv^^taulnStl  T  carriers  at  such  tfmes  and  in 

SUCH  quantity  as  vegetation  requires,  or  will  admit  of  Thf^ 
earners  are  cut  abput  30  feet  aplrt,  along  ridged,  with  a  genti: 
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slope  on  each,  sido  to  admit  of  uniform  distribution  of  the- 
sewage.  Constant  attention  is  required  to  insure  that  the 
sewage  is  thoroughly  distributed  and  not  allowed  to  discharge 
on  to  a  small  area,  as  tliis  would  cause  waterlogging,  and  thus 
prevent  the  proper  aeration  of  the  soil.  The  land,  in  this  case, 
is  drained  at  a  depth  of  from  3  to  4  feet,  and  the  quantity 
of  land  required  is  said  to  be  1  acre  for  each  hundred  of  the 
population,  provided  no  previous  treatment  beyond  straining 
is  in  use  ;  with  preliminary  treatment,  however,  by  precipitation 
or  otherwise,  the  sewage  of  twice  as  many  people,  if  not  more, 
may  be  dealt  with  on  1  acre  of  suitable  land.  Irrigation  with 
crude  sewage  usually  ends  in  failure. 

Italian  rye-grass  is  the  most  suitable  crop  for  sewage-farm 
cultivation,  as  it  grows  very  rapidly  and  absorbs  a  large  quantity 
of  moisture.  As  many  as  three  or  four  excellent  crops  may  be 
cut  during  the  year,  and  it  yields  a  fair  return  as  a  food  for 
cattle.  Eoot  crops  and  cabbages  may  also  be  cultivated,  but  all 
crops  which  do  not  admit  of  the  regular  rotation  of  the  sewage 
over  the  whole  area  at  short  intervals  must  be  avoided. 

Biological  filtration  may  become  a  necessary  expedient  in 
cases  in  which  suitable  land  is  not  available,  or  as  an  adjnncc 
to  land  treatment  where  sufficient  land  cannot  be  acquired. 
Indeed,  so  successful  have  modern  artificial  filters  proved  lately, 
■when  proper  attention  has  been  paid  to  the  details  of  theii 
construction  and  management,  that  there  is  a  tendency  to  look 
to  them  rather  than  to  land  in  the  future  as  the  most  practicable 
means  of  sewage  disposal.  Owing  to  past  failures,  due  princi- 
pally to  ignorance  regarding  the  principles  to  be  observed  in  the 
working  of  such  filters,  the  Local  Government  Board  at  present 
refuse  to  sanction  any  loans  for  artificial  filtration  schemes, 
unless  an  area  of  land  is  also  provided  for  supplementary 
treatment.  It  is  likely,  however,  that  this  stipulation  will  be 
cancelled  when  the  Eoyal  Commission  on  sewage  disposal,  which 
is  now  sitting,  have  presented  their  report. 

When  artificial  filtration  was  first  introduced,  the  filters  were 
composed  of  sand  and  gravel  in  combination  with  chaPCOal,  or 
certain  proprietary  materials,  such  as  polapite  and  magnetone, 
but  as  it  has  now  been  proved  that  excellent  results  may  be 
obtained  by  using  simpler  and  less  expensive  materials,  it  is 
unnecessary  to  occupy  space  in  referring  to  these  discarded 

^"^Forsome  years,  extensive  experiments  with  simple  artificial 
filters  have  been  conducted  by  the  State  Board  ot  Health  of 
Massachusetts,  and  these  were  followed  by  simdar  work  m  this 
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country,  -which  has  greatly  added  to  our  information,  and  gone 
a  long  -way  towards  establishing  the  system  as  a  reliable  and 
conveniently  available  method  of  sewage  disposal. 

Sand  and  gravel  filters  at  first  merely  act  as  mechanical 
strainers,  but  in  time  they  develop  the  power  of  acting  chemically 
upon  the  organic  matter  in  solution  in  the  sewage,  through  the 
agency  of  bacteria  which  develop  in  their  interstices,  success 
depending  upon  the  regular  intermission  of  the  process  to  allow 
of  the  thorough  aeration  of  the  filters. 

Here  it  will  be  convenient  to  refer  to  two  methods  now- 
adopted  in  charging  artificial  filters— one  in  which  the  sewage  is 
run  on  to  the  surface  of  the  filter,  and  regulated  so  as  to  pass 
through  it  in  such  volume  as  shall  not  lead  to  water-loc^ino', 
the  operation  being  conducted  intermittently  with  intervals  of 
entire  rest  for  aeration;  the  other  in  which  the  outlet  is  closed 
and  the  filter  is  filled  to  its  utmost  capacity,  the  sewage  beina- 
allowed  to  remain  in  contact  with  the  particles  of  the  filter  for, 
say,  two  hours,  after  which  it  is  suddenly  run  ofi",  and  the  filter 
is  allowed  to  stand  empty  for  a  similar  period  for  aeration.  The 
author  has  tried  both  methods  under  identical  conditions,  and  he 
has  no  hesitation  in  saying  that,  in  his  opinion,  far  better  results 
are  obtained  by  the  first  than  by  the  second,  which  js  ku..wn 
as  the  contact  method. 

Loweock's  bacteriolog-ical  filter  (Fig.  90)  is  designed 


9"  S.md. 
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Fig.  90. 


anS  sXTyirthe  ""'^^^  ^^'^'^^^'^^  S^'^-^b, 

to  encoES?e  fo  he  SsT'r.;r>  ^         "^^^^"^  ^ 
drawing  represent  a  slS       ^1  ^^I.  ^'^'Vying  process.  The 
the  folfowin.  qultion^r?       i^'  *°Sether  with 

quotation  from  a  descriptive  pamphlet  published 
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by  the  inventor,  will  enable  the  reader  to  understand  its  con- 
struction and  action : — 

"  The  liquid  to  be  filtered  is  run  evenly  over  the  surface  by 
means  of  sunk  channels,  and  passes  downwards  to  the  drains 
shown  in  the  bottom  layer  ot  pebbles,  whence  it  flows  away  in  a 
purified  condition. 

"  In  the  upper  layer  of  pebbles  are  imbedded  perforated  pipes, 
or  pipes  laid  with  open  joints,  by  means  of  which  air  is  forced 
into  the  filter  by  a  blower  or  other  similar  arrangement,  and 
finds  its  Avay  through  the  whole  body  of  the  filter  and  out  vith 
the  purified  liquid  through  the  drains,  which  have  a  free 
discharge.  In  its  passage  through  the  filter  the  liquid  is  only 
allowed  to  percolate  slowly  down  by  the  top  layer  of  sand,  after 
passing  which  it  travels  somewhat  faster  in  thin  films  over  the 
grains  of  the  coarser  material  below,  and  thus  presents  an 
enormous  surface  to  the  purifying  organisms  and  to  the  air 
contained  in  the  interstitial  spaces.  The  air  pressure  required 
is  so  sliglit  that  the  requisite  power  and  the  cost  is  very  small 
indeed  :  about  1 J  horse-power  being  sufficient  to  supply  tlie  air 
necessary  for  the  purification  of  a  million  gallons  of  sewage, 

"The  surface  of  the  filter  is  divided  up  into  small  areas  by 
divisions  extending  a  short  distance  below  the  top  layer  of  sand; 
the  liquid  to  be  filtered  can  thus  be  diverted  at  will  from  any 
one  of  these  spaces  by  shutting  down  the  sluices  in  the  divisions, 
so  as  to  allow  of  the  surface  of  any  section  or  sections  being 
cleaned  without  interfering  with  the  working  of  the  lower  part 
of  the  filter." 

So  far,  this  filter  has  not  been  put  to  a  practical  test  on  a 
large  scale,  but  excellent  results  have  undoubtedly  been  obtained 
fi'om  it  in  experimental  trials. 

Coke  breeze  has  recently  come  into  prominence  as  a  filtering 
medium,  owing  to  certain  experiments  which  were  conducted  by 
Mr.  Dibdin,  late  Chemist  of  the  London  County  Council.  In 
the  first  instance,  various  materials  were  experimented  with  on 
a  small  scale,  and  coke  breeze  having  proved  to  give  the  best 
results,  a  filter  of  that  material  was  constructed  on  a  larger 
scale.  A  filter,  having  an  area  of  1  acre,  was  constructed  of 
3  feet  of  fine  coke  breeze  covered  with  3  inches  of  gravel,  and 
varying  quantities  of  tank  effluent  were  passed  through  it  during 
the  twenty-four  hours.  Although,  as  already  stated,  this  has 
not  been  the  author's  experience,  Mr.  Dibdin  states  that  he 
obtained  the  best  results  by  closing  the  outlet  and  charging  the 
filter  full  of  tank  effluent,  wliich  was  allowed  to  stand  for  one 
hour  in  the  filter,  and  was  then  rapidly  liberated,  an  hour  or 
more  being  allowed  to  elapse  before  refilling,  to  allow  ot  aeration, 
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and  every  seven  or  eight  days  the  filter  was  allowed  to  stand 
empty  for  twenty-four  hours.  The  details  of  the  experiments 
are  set  forth  in  a  Report  by  Mr.  Dibdin,  which  was  published  in 
October,  1895,  and  it  would  appear  that  very  fair  results  were 
•obtained  by  passing  as  much  as  1,000,000  gallons  of  tank  effluent 
til  rough  the  hlter  in  twenty-four  hours. 

Coal,  in  the  form  of  fine  slack,  was  introduced  as  a  sewage 
filtering  medium  some  five  years  ago  by  Mr.  Garfield,  the 
•engiueer  in  charge  of  the 
Wolverhampton  Sewage 
"Works,  and  since  then  it 
has  been  thoroughly  tested 
by  the  author  and  several 
■others  who  are  interested 
in  the  subject  in  the  Mid- 
land Counties.  It  was  the 
unanimous  opinion,  after 
most  careful  and  prolonged 
trials,  that  the  results  were 
surprisingly  excellent,  and 
in  some  respects  pheno- 
menal. For  upwards  of 
twelve  months  the  author 
conducted  continuous  ex- 
periments with  three  classes 
of  filters  —  namely,  coke 
breeze,  coal  (Garfield's),  and 
Lowcock's  —  using  for  the 
purpose  the  precipitated 
effluent  of  a  town  in  Staf- 
fordshire, each  filter  being 
worked  under  identical  con- 
ditions. The  filters  were 
worked  in  the  ordinary  way, 
not  by  the  charging  and  dis- 
charginc  method,  the  tank 
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effluent  being  applied  for  twelve 
hours  during  the  day  (at  the  rate  of  400  gallons  per  yard  surface 
of  filter  per  twenty-four  hours)  the  other  twelve  hours  being 
a,llowed  for  aeration.  This  interval,  of  course,  is  not  supposed  to 
be  necessary  in  the  case  of  Lowcock's  filter,  but  as  a  matter  of 
convenience,  in  this  case  all  were  treated  alike  in  this  respect. 

The  mean  results  obtained  are  shown  by  the  foregoing  diagram 
(Fig.  91)  in  the  form  of  percentage  purification,  as  indicated  by 
the  reduction  of  organic  ammonia  and  the  amount  of  oxygen 
■consumed,  and  also  by  the  amount  of  nitrification  effected. 
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For  the  infoi-mation  of  those  who  are  not  familiar  with  analy- 
tical methods,  it  may  be  mentioned  that  the  reduction  of  the 
organic  ammonia  in  the  filter  compared  with  the  tank  effluent 
affords  a  very  good  index  of  the  decrease  in  the  putrescent 
matter,  and,  therefore,  of  the  efficiency  of  the  filtration.  Also, 
the  amount  of  nitric  nitrogen  in  the  filter  effluent  indicates  the 
extent  of  conversion  of  putrefactive  nitrogenous  organic  matter 
in  the  tank  effluent  iuto  non-putrefactive  nitrogenous  com- 
pounds, so  that  the  higher  this  figure  is,  the  more  active,  as  a. 
general  rule,  is  the  purifying  power  of  the  filter. 

It  will  be  seen  that  the  effluents  from  the  Lowcock  and 
Garfield  filters  are  conspicuously  purer  than  those  from  the 
coke  breeze  fiilter,  and  that  of  the  two  first  mentioned,  Garfield's, 
filter  gives  the  best  results. 

As  the  outcome  of  these  and  further  trials  of  coal  as  a  filtering 
medium  for  precipitated  sewage,  these  filters  have  been  con- 
structed on  a  large  scale  in  several  towns  in  Staffordshire,  to- 
replace  land  schemes  which  have  proved  failures  owing  to  the 
unsuitable  nature  of  the  soil.  Before  the  recent  rise  in  the  price 
of  coal  these  filters  in  Staffordshire  were  constructed  at  a  cost  of 
about  10s.  6d.  per  cubic  yard,  including  Is.  per  yard  Eoyalty.. 
As  regards  the  construction  of  the  filter,  it  is  important  that  the 
coal  should  be  well  washed,  so  as  to  free  it  from  dust ;  the  body 
of  the  filter  should  be  composed  of  particles  that  will  pass  a. 
.^^^-inch  mesh  and  be  rejected  by  a  J„-inch  mesh,  the  upper  layer, 
to  a  depth  of  about  9  inches,  being  a  mixture  of  these  sizes  and 
\  inch,  and  the  lower  few  inches,  overlying  the  effluent  pipes,, 
being  entirely  of  ^  to  ^  inch.  The  total  depth  of  the  filter  should 
not  be  less  than  from  4  feet  6  inches  to  5  feet. 

That  sewage  can  be  successfully  disposed  of  by  chemical  pre- 
cipitation followed  by  bacterial  filtration  of  the  clarified  effluent 
is  now  a  matter  of  comparatively  ancient  history,  but  it  is  only 
lately  that  the  fact  has  been  demonstrated  that  the  entire 
process  can  be  effected  by  biological  means.  We  now  know 
that  it  is  quite  practicable  to  effect  the  liquefaction  of  the 
oro-anic  solids  by  biological  methods  and  so  get  rid  of  the  over- 
whelming sludge  difficulty  by  presenting  the  entire  organic 
constituents  of  sewage  in  a  soluble  form  for  the  final  biological 
change.  We  may  not  yet  be  in  a  position  to  say  which  of  the 
biological  methods  at  present  recommended  is  the  best,  and  no- 
doubt  this  to  a  large  extent  will  be  governed  by  the  circum- 
stances in  each  case  (character  of  the  sewage,  &c.),  neither  can 
it  be  said  that  we  have  arrived  at  finality  in  our  knowledge  as- 
to  the  best  means  of  availing  ourselves  of  Nature's  processes^ 
but  that  we  are  on  the  right  lines  is  perfectly  certain. 
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Having  liquefied  the  sewage  either  in  large  grain  filters,  in 
Scott-Moncrieff's  "cultivation"  tank,  or  in.  the  septic  tank, 
there  can  be  no  question  that  our  whole  efforts  should  then  be 
directed  to  the  establishment  of  as  complete  serobic  conditions 
as  possible  in  order  to  bring  about  nitrification,  which  is  the 
final  change  necessary  to  allow  of  sewage  being  discharged  into 
streams  without  the  risk  of  subsequent  putrefactive  changes 
taking  place.  To  bring  this  about,  as  already  stated,  one  of 
two  biological  methods  is  now  employed — either  contact  beds 
or  filters.  On  the  face  of  it,  in  view  of  the  fact  that  thorough 
aeration  is  now  essential,  one  would  expect  to  obtain  better 
results  from  filtration  than  from  contact  and  this  accords  with, 
the  author's  experience.  No  doubt  the  contact  method  has  its- 
advantages  from  a  practical  point  of  view,  as  it  is  a  compara- 
tively simple  matter  to  fill  and  empty  a  tank  at  intervals, 
whereas  it  is  not  easy  to  provide  for  the  uniform  distribution 
of  the  sewage  over  the  surface  of  a  large  area  of  filter ;  this  is. 
a  consideration,  however,  which  must  not  be  allowed  to  weio-h 
against  all-important  essentials,  and  the  solution  of  the  difficulty 
will  no  doubt  be  forthcoming  when  engineers  are  satisfied  of 
the  necessity  for  it. 

The  following  short  account  of  the  working  of  an  experi- 
mental biological  plant  for  dealing  with  crude  sewage  in  a 
town  in  North  Staffordshire  may  prove  of  interest.  In  this- 
case,  whatever  the  method  of  disposal,  it  is  essential,  owing  to- 
the  position  of  the  outfall,  to  pump  the  sewage,  and  this  beino' 
so  a  few  feet  more  or  less  was  immaterial.  Two  distinct  plants 
were  constructed,  each  consisting  of  three  filters  i  feet  6  inches 
deep,  and  arranged  at  such  a  level  that  the  sewage  could  pass- 
through  each  of  the  three  successively.  One  set  of  filters  was 
constructed,  the  first  of  broken  saggers,  a  waste  which  is  plenti- 
ful in  pottery  towns,  the  second  of  engine  ashes,  and  the  third 
of  coal  and  each  had  an  area  of  15  yards.  After  some  months' 
work,  however,  this  plant  broke  down  owing  solely  to  crumblincr 
of  the  ashes  composing  the  intermediate  filter.  This  occurrence 
served  as  an  excellent  object  lesson,  in  showing  that  ashes  are 
not  suitable  for  the  purpose,  a  fact  which  the  Massachusetts- 
experiments  also  establish,  although  this  was  unknown  to  the 
author  at  the  time. 

The  second  set  of  filters,  although  of  the  same  depth  as  the 
first,  had  only  half  the  area  and  were  entirely  composed  of 
saggers,  a  hard,  non-friable  material  consisting  of  old  broken 
earthenware  vessels  used  for  the  purpose  of  packing  ware  for 
hring  This  was  broken  and  riddled  to  the  necessary  sizes 
from  below  upwards  as  follows : — 
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First  filter— 12  ins.  =  ^  in.  particles,  and  3  ft.  6  ins.  =  i  in, 
particles. 

Second  filter— 12  ins.  =  A  in.  particles,  and  3  ft.  6  ins. 

=      in.  particles. 
Third  filter— 12  ins.  =  l  in.  particles,  and  3  ft.  6  ins.  =  ^\  in. 

particles. 

The  sewage  in  question  was  what  may  be  described  as  rather 
a  strong  domestic  one,  there  being  a  considerable  number  of 
slop-closets  in  the  town;  it  also  contained  an  element  of 
brewery  washings,  although  not  enough  to  warrant  its  being 
looked  upon  as  a  brewery  sewage.  The  crude  sewage,  after 
subsidence  of  detritus,  was  discharged  on  to  tlie  filters,  and, 
•with  the  exception  of  Sundays,  when  they  were  not  worked  at 
all,  the  routine  practice  was  to  work  for  twelve  hours  during 
the  day  and  rest  for  twelve  hours  during  the  night,  the  rate 
of  flow  during  the  greater  part  of  the  twelve  months  covered 
by  the  experiment  being  200  gallons  per  yard  per  twelve  hours. 

The  following  figures  represent  the  important  means  of  the 
■author's  analyses  of  the  sewage,  as  applied  to  the  first  filter, 
and  the  three  filtrates,  together  with  the  percentage  improve- 
ment in  the  filtrates  compared  with  the  sewage,  as  estimated 
■on  the  reduction  in  organic  ammonia  and  oxygen  absorbed : — 


PARTS  PER  100,000. 

Percentage 
Improvement. 

SAMPLE. 

No.  of 
Samples. 

Organic 
Ammonia. 

Oxygen 
Absorbed 
in  4  lionrs 
at  80°  F. 

Organic 
Ammonia. 

Oxygen 
Absorbed. 

Sewage,  • 

9 

1-132 

4 -288 

1st  Filter, . 

15 

0-506 

1-746 

55-3 

59-2 

2nd    „  . 

15 

0-156 

0-698 

86 -2 

83-7 

3rd     „  . 

18 

0-096 

0-538 

91-5 

S7-4 

During  the  twelve  months  the  filters  were  at  work,  it  was 
•estimated  that  an  amount  of  wet  sludge  equal  to  three  times 
the  available  capacity  of  one  of  the  filters  was  disposed  of 
almost  entirely  in  the  first  filter,  and  the  filter  particles  at  the 
■end  of  the  period  were  as  clean  throughout  as  when  first  placed 
in  the  tanks.    It  may  be  thought  that  this  result  has  been 
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arrived  at  by  means  of  rather  an  elaborate  plant,  but  for  two 
reasons  it  was  thought  expedient  to  determine  what  degree  of 
purification  could  be  obtained  by  three  stages  of  filtration,  the 
first  and  more  important  reason  being  the  fact  that  the  stream 
into  which  the  eflluent  of  the  town  must  be  discharged  is  very 
small,  and,  therefore,  a  high  standard  of  purity  was  essential, 
and  the  second,  the  fact  that  as  the  sewage  had  to  be  pumped 
in  any  case,  a  few  extra  feet  were  of  small  moment.  At  the 
same  time,  it  will  be  noticed  that  the  filtrate  even  from  the- 
second  filter  is  of  sufficient  purity  to  satisfy  most  authorities. 

As  the  outcome  of  these  experiments  the  authority  have 
determined  to  construct  works  large  enough  to  deal  with  the 
•whole  of  the  sewage  of  the  town,  substituting  a  liquefying  tank 
for  the  first  filter. 

The  following  short  summary  of  the  salient  points  in  this 
necessarily  brief  account  of  the  biological  methods  of  sewage 
disposal  may  be  of  assistance  to  the  student.  To  insui-e  success 
the  following  conditions  must  be  complied  with  : — 

1.  The  removal,  by  means  of  screening  and  subsidence  in 
small  tanks,  of  the  large  suspended  matters  and  inorganic- 

.  solids,  such  as  road  detritus,  &c. 

2.  The  liquefaction,  breaking  up,  or  digestion  of  the  sus- 
pended solid  organic  matter  so  as  to  prepare  it  for  the  final 
conversion  into  more  stable  inorganic  compounds ;  which  may- 
be eliected — 

(a)  By  the  Scott-Moncriefi"  "Cultivation"  tank. 
(6)  By  the  Cameron  "Septic"  tank,  which  need  not  be 
covered. 

(c)  By  large  grain  filters,  composed  of  various  materials,  and 
which  may  be  worked  as  filters  or  as  contact  beds. 

3.  The  further  conversion  of  the  now  liquefied  sewage  by 
means  of  nitrifying  isrobio  organisms  in  finer  filters  composed 
of  various  materials.  In  this  case,  also,  the  beds  may  be 
worked  on  the  "contact"  method  or  as  filters. 

Authorities  as  yet  are  by  no  means  agreed  as  to  which  com- 
bination of  the  above  methods  is  the  most  satisfactory,  but  the 
author  IS  inclined  to  place  them  in  the  following  order  as. 
regards  efficiency. 

-i'irst  Stage.~l.  Large  grain  filters  used  as  filters. 

2.  Scott-Moncrieff's  "  Cultivation  "  tank. 

3.  Cameron's  "Septic"  tank. 
Second  Stage— \.  Small  grain  filters  used  as  filters. 

2-  Small  grain  filters  used  as  "contact"  beds. 
Ihere  are  many  points  in  the  details  of  construction  and  ia 
the  working  of  biological  plants  which  have  yet  to  be  decided. 
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Sewage  in  small  quantities  may  be  disposed  of  by  what  is 
known  as  SUb-iPrigation.  By  this  is  meant  the  dischar-e  of 
the  sewage  along  ordinary  agricultural  drain-pij^es,  laid  within  1 
loot  oi  the  surface,  so  as  to  allow  of  its  being  purified  by  land  and 
a|.propriated  by  vegetation.  This  plan  is  open  to  certain  ob]ec 
IZJ    rt.  Z  ^«        cottages,  singly  or  in  small 

gioups.  The  dram-pipes,  unless  periodically  renewed,  are  liable 
to  clog,  and  there  is  a  danger  of  the  sewage  not  being  uniformly 
distributed  over  the  whole  area  unless  it  is  first  passed  into  a 
tank^which  will  periodically  and  automatically  discharge  it  in 
considerable  volume  along  the  drains.  These  are  conditions 
which  may  be  practicable  in  the  case  of  villages  and  large  estab- 
lishments, and  m  such  cases  the  plan  is  a  good  one. 

In  certain  villages  where  this  system  has  been  successfully 
adopted,  the  sub-irrigation  drains  have  not  required  renewal  for 
from  five  to  seven  years. 

It  may  be  well,  however,  to  caution  those  who  propose  to 
give  it  a  trial,  that,  as  success  is  dependent  upon  the  nature  of 
the  soil,  and  upon  the  manner  in  which  the  scheme  is  carried 
•out,  it  is  essential  that  it  should  be  entrusted  to  one  who  has 
had  experience  in  such  work ;  indeed,  the  services  of  an  engineer, 
whatever  the  scheme  may  be,  are  distinctly  advisable,  and  in 
the  end  will  prove  economical. 

Cesspools,  without  overfiows,  properly  constructed  and 
ventilated,  and  placed  a  safe  distance  from  house  wells,  will 
probably  be  found  to  answer  best  for  small  houses  and  cottages 
in  the  country,  where  no  system  of  sewers  exists.  The  cesspool 
must  have  a  pump  attached  to  it,  to  allow  of  the  contents  being 
regularly  removed  and  placed  on  the  land.  In  the  case  of  larger 
houses,  with  land  available,  an  overflow-pipe  for  irrigation  pur- 
poses may  be  connected  with  the  cesspool,  which  ought  to  be  of 
small  capacity.  Means  of  easy  access  must  be  provided  to  admit 
of  occasional  removal  of  the  solid  deposit. 

Cesspools  constructed  of  porous  brickwork,  which  allows  of 
percolation  through  the  bottom  and  sides,  ought  in  all  cases  to 
be  condemned. 

In  cases  in  which  cesspools  are  admissible,  that  is,  when  other 
and  better  means  of  dealing  with  sewage — such  as  by  sub-irri- 
gation— are  not  practicable,  they  must  be  constructed  so  as  to  be 
absolutely  water-tight.  This  may  be  accomplished  by  building 
the  brickwork  in  cement,  rendering  it  with  cement,  and  sur- 
rounding it  on  all  sides  with  puddled  clay  from  6  to  9  inches 
deep,  for  which,  of  course,  it  is  necessary  to  allow  in  making  the 
•excavation.    The  puddled  clay  is  first  laid  on  the  bed  of  the 


SEWAGE  AND  REFUSE  DISPOSAL. 


159 


Jiole,  and  upon  it  the  floor  of  the  cesspool  is  built;  the  walis, 
one  brick  in  thickness,  are  then  carried  up  a  certain  distance, 
^nd,  having  carefully  removed  all  dirt  from  the  surface  of  the 
clay-bed  outside  the  walls,  the  interval  between  the  outside  of 
the  brickwork  and  the  soil  is  filled  up  with  the  clay,  which 
must  be  thoroughly  well  rammed  down;  another  few  lines  of 
bricks  are  then  laid,  and  the  interval  similarly  filled  up,  and  so 
on  until  the  whole  is  complete.  To  avoid  disturbing  the  brick- 
work while  the  process  of  ramming  the  clay  is  going  on,  care 
must  be  taken  to  "  stay  "  the  walls  across  from  side  to  side,  and 
the  "struts"  should  not  be  removed  until  the  cement,  to  some 
■extent,  has  set. 

An  arched  roof  has  next  to  be  built,  in  which  three  openings 
must  be  left ;  one  for  the  purpose  of  gaining  access  to  the 
cesspool,  in  order  to  periodically  cleanse  it,  the  second  for 
connecting  a  ventilating-pipe,  and  the  third  for  fixing  a  pump. 
A  properly-constructed  manhole-cover  is  best  for  the  first 
purpose,  although  a  movable  stone  slab  will  answer.  It  is  a 
-common,  though  objectionable  practice,  in  fixing  the  ventilating- 
shaft  of  a  cesspool,  to  take  advantage  of  a  neighbouring  tree  for 
a  support,  with  the  result  that  the  swaying  of  the  tree  ultimately 
injures  the  connections,  and,  if  an  iron  pipe  (which,  however, 
ought  not  to  be  used  for  the  purpose,  see  p.  136),  breaks  the 
joints.  Some  stationary  object,  such  as  a  post  or,  if  possible,  a 
wall,  must  be  made  use  of 

For  the  purpose  of  emptying  the  cesspool  a  chain  pump  is 
most  suitable,  as  the  mechanism  is  simple  and  does  not  get  out 
■of  order. 

_  A  syphon  intercepting  trap,  with  an  air  inlet  on  tlie  house 
side  (p.  87),  must  invariably  be  placed  between  the  cesspool  and 
the  house,  and  near  to  the  lormer. 

The  size  of  the  cesspool  must  be  regulated  in  accordance  with 
the  size  of  the  establishment  for  which  it  is  intended,  but  the 
smaller  it  is  the  better. 

Before  passing  on  to  the  next  subject,  one  word  of  warning 
to  those  who  may  have  occasion  to  consider  this  important 
question. 

All  new  systems  of  sewage  disposal  which  are  brought  out  are 
presented  to  the  public  in  glowing  colours,  and,  if  only  one  half 
of  what  is  said  in  their  favour  proved  to  be  correct  when  they 
are  put  to  a  practical  trial,  the  question  of  sewage  disposal  need 
no  longer  trouble  sanitary  authorities.  It  is  a  highly  technical 
question,  and  only  those  who  are  familiar  with  the  general 
principles,  and  have  had  practical  experience  of  the  difficulties 
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which  have  to  be  overcome,  are  in  a  position  to  advise  in  the- 
matter,    h  or  this  reason,  it  is  important  that  local  authorities  of 
small  towns  in  all  cases  should  obtain  the  advice  of  experienced 
engineers  before  committing  themselves  to  a  scheme  of  any 
magnitude,  no  matter  how  plausible  the  arguments  which  are- 
adduced  in  its  favour  may  seem,  or  how  satisfactory,  to  the 
inexperienced  eye,  an  effluent  from  any  works  may  appear  to- 
be  especially  when  the  visit  of  inspection  has  been  arran-ed 
beforehand,  and  thus  those  in  charge  of  the  works  have  had°an 
opportunity  of  taking  exceptional  precautions  that  everythin<^- 
may  appear  to  the  best  advantage.    As  a  rule,  local  survey orl 
of  sinall  towns  have  not  had  that  experience  which  alone  can 
qualify  a  person  to  speak  with  authority  on  the  subject,  and  it 
must  not  be  forgotten  that  a  method  of  disposal  which  may 
answer  in  one  case  may  prove  useless  in  another.   It  is  important 
also  to  remember  that  it  is  a  chemical  and  biological  as  well  as 
an  engineering  question,  and  the  chemical  composition  of  the 
sewage  (which  varies  greatly  in  different  towns)  has  to  be  taken 
into  account  in  forming  an  opinion  as  to  the  method  which  is. 
likely  to  prove  anost  satisfactory. 


Excrement  and  Refuse  Disposal. 


House-refuse  consists  of  ashes,  dust,  food  scraps,  both  animal 
and  vegetable,  waste  paper,  &c.;  in  fact,  all  waste  material  from 
a  household  which  does  not  enter  the  drains.  Under  certain 
circumstances  this  mixture  is  likely  to  become  a  source  of 
nuisance ;  it  is  necessary,  therefore,  that  measures  should  be 
taken  to  prevent  this  as  far  as  possible. 

Tlie  great  principle  to  keep  in  view  is  the  checking  of  decom- 
position, as  far  as  possible,  until  the  refuse  can  be  removed,  and 
the  removal  of  it  at  short  intervals. 

WaFmth  and  moisture  are  the  great  agents  that  encourage 
putrefaction,  and  for  this  reason  it  is  essential  that  all  refuse- 
matter,  while  it  remains  on  the  premises,  should  be  kept  dry 
and  not  exposed  to  the  sun.  Dry  faecal  matter,  comparatively 
speaking,  does  not  decompose  rapidly,  but  when  mixed  with 
■water,  or,  what  is  worse,  urine,  the  change  almost  immediately 
takes  place.  Garbage  and  all  organic  refuse  are  also  likely  to 
give  rise  to  a  nuisance  during  decomposition,  and  the  same 
conditions  favour  the  process  in  this  case  also. 

Privies  are  constructed  on  different  plans,  according  to- 
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•whether  it  is  intended  they  should  receive  the  feces  and 
urine  only,  or  also  the  ashes  and  general  refuse  of  a  house- 
hold. 

The  drawing  (Fig.  92)  represents  the  section  of  a  privy  built 
for  a  movable  receptacle,  and  for  excreta  only,  in  accordance 
with  the  requirements  of  the  model  bye-laws.  In  this  case,  the 
seat  of  the  privy  is 
hinged  so  as  to  allow 
of  the  pail  being  re- 
moved from  the  in- 
side, but  if  it  is  found 
desirable  to  remove 
it  from  the  outside,  a 
modification,  in  the 
shape  of  a  door  at 
the  back  or  side,  is 
quite  admissible. 

In  order  to  pro- 
vide for  ventilation, 
an  opening,  communi- 
cating directly  with 
the     external  air, 

should     be     con-  Fig.  92, 

structed  as  near  to 
the  top  of  the  privy  as  possible. 

The  floor  ought  to  be  flagged,  or  paved  with  hard  tiles,  or 
other  non-absorbent  material ;  every  part  of  it  should  be  at 
least  6  inches  above  the  level  of  the  surface  of  the  ground 
adjoining,  and  it  should  have  a  fall  towards  the  door  of  the  privy 
of  half  an  inch  to  the  foot.  Beneath  the  seat,  the  floor  on  which 
the  receptacle  rests  must  be  at  least  3  inches  above  the  level 
of  the  surface  of  the  ground,  and  it  also  should  be  flagged  or 
asphalted;  the  sides  of  this  chamber  must  be  constructed  of 
fl^ggiiig)  slate,  or  good  brickwork,  9  inches  thick,  rendered  in 
cement.  The  receptacle  itself  is  limited  by  the  model  bye-laws 
to  a  capacity  not  exceeding  2  cubic  feet. 

In  the  case  of  a  privy  with  a  fixed  receptacle  for  refuse,  it  is 
essential  that  the  ashes  and  dry  refuse  should  be  regularly 
mingled  with  the  excreta,  consequently  the  capacity  of  the 
receptacle  must  be  greater  than  2  cubic  feet.  The  limit  of  the 
capacity  in  this  case  is  fixed  at  8  cubic  feet  in  the  model  bye-laws. 
In  other  respects,  the  structure  of  the  privy  is  practically  the 
same  as  that  just  described.  The  great  object  in  limiting  the 
capacity  of  the  receptacle,  is  to  necessitate  weekly  removal  of  the 

11 
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contents.  As  this  is  hardly  possible  in  rural  districts,  the  above 
limit  must  there  be  exceeded.  The  following  sketch  (Fig.  93) 
represents  an  arrangement  which,  in  the  avithor's  experience, 
answers  admirably  in  rural  districts,  and  it  has  this  advantage 
that  in  most  cases  it  is  possible  to  adapt  it  to  existing  privies. 
It  will  be  noticed  that  the  seat  of  this  privy  is  higher  than  the 
one  just  desci'ibed,  and,  for  this  reason,  a  step  has  to  be  pro- 
vided. The  object  of  this  is  to  add  to  the  depth  of  the  re- 
ceptacle, and  at  the  same  time  to  allow  of  its  floor  being  above 
the  level  of  the  surface  of  the  ground. 

The  capacity  of  the  receptacle  ought  not  to  exceed  1  cubic 
yard  (27  cubic  feet),  as,  in  the  case  of  a  cottage,  with  ordinary 

economy  in  the 
consumption  of 
coal,  this  space  is 
ample  for  three 
months'  storage. 
By  economy  is 
meant  the  ab- 
sence of  wasteful 
consumption.  It 
is  a  remarkable 
fact  that  the 
poorer  classes, 
who  can  ill  afford 
it,  are  most  reck- 
less in  this  re- 
spect. One  too 
often  sees  large 
quantities  of  half- 
consumed  coal 
thrown  into  the 
privy  cesspit,  a  practice  which  renders  the  refuse  useless  as  a 
manure,  and  for  that  reason  the  farmer,  who  otherwise  might 
■willingly  remove  it  free  of  charge,  declines  to  do  so. 

In  this  arrangement  of  privy,  the  ashes  are  thrown  in  from 
the  outside  at  a  door  (0)  which  covers  a  part  of  the  receptacle 
built  out  behind,  the  back  wall  of  the  privy  being  cut  short 
in  the  form  of  an  arch,  the  top  of  which  is  a  little  below  the 
seat  of  the  closet.  Immediately  under  the  lid,  and  fastened  to 
the  top  of  the  back  wall  of  the  receptacle,  is  a  shoot  (A)  made  of 
sheet  iron,  the  sides  of  which  are  slightly  turned  upwards  and 
which  is  adjusted  by  two  stays  connected  with  the  arch  ot  the 
closet  wall,  at  such  an  angle  as  to  direct  the  ashes  on  to  the 


Fig.  93. 
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«xcreta.  Below  this  shoot  there  is  an  opening  (B)  in  the  back 
wall  of  the  receptacle,  which  is  provided  with  a  door,  through 
which  the  refuse  may  be  raked  along  the  slightly  curved  floor  on 
to  a  stone  slab,  from  whence  it  is  carted  away. 

Various  contrivances,  connected  with  privies,  have  been  intro- 
duced for  the  purpose  of  screening  the  ashes,  but  it  is  seldom,  if 
ever,  found  that  the  poorer  classes  will  make  use  of  them. 

There  is  one  plan,  however,  which  answers  well,  and  that  is 
the  old  fashioned  one  of  constructing  a  small  pit  on  the  hearth 
under  the  kitchen  fire-place — the  only  one  that  need  be  con- 
sidered in  cottage  property — and  covering  it  with  a  movable 
screen  with  close  bars,  so  as  to  allow  the  finer  ash  to  pass  through, 
while  the  coarser  remains  behind,  and  can  with  little  trouble  be 
replaced  on  the  fire.  The  author's  attention  was  first  directed 
to  the  practical  utility  of  this  arrangement  when  inspecting,  on 
one  occasion,  a  series  of  privies  attached  to  a  row  of  cottages, 
where  the  small  character  of  the  dis- 
carded ashes  in  each  case  attracted  his 
attention.  The  reason  of  this  was  ex- 
plained by  the  existence  in  each  cottage 
of  one  of  the  contrivances  j  ust  described. 
In  constructing  such  an  arrangement, 
it  is  important  that  the  pit  should  not 
be  too  large,  and  it  is  an  advantage  to 
provide  a  tray  as  a  receiver,  which  can 
easily  be  slipped  out,  and  in  which  the 
ash  which  passes  through  the  bars  can 
be  carried  to  the  ashpit.  The  above 
sketch  (Fig.  94)  represents  the  con- 
trivance in  section.  The  sloping 
bottom,  deep  at  the  back  and  shallow 
in  front,  allows  of  the  removal  of  the  ash-tray,  and  admits  of  the 
pit  being  readily  swept  out. 

Moule'S  earth-closet  is  an  excellent  contrivance,  but,  un- 
fortunately, it  is  hardly  practicable  for  use  on  a  large  scale.  In 
better  class  houses  in  the  country,  in  the  absence  of  water-closets, 
if  soil  IS  easily  obtainable,  and  servants  can  be  held  responsible  for 
the  management,  no  better  system  for  dealing  with  excretal  refuse 
can  be  adopted.  Ashes  have  little  or  no  effect  on  excreta  beyond 
keeping  them  dry,  and  so  retarding  decomposition ;  it  is  very  differ- 
ent, however,  with  dry  soil,  which  not  only  answers  a  like  purpose, 
but  also  gradually  disintegrates  the  organic  matter,  converting  it 
into  the  condition  in  which  it  naturally  exists  in  fertile  soil.* 
•  See  Dr.  Buchanan's  Eeport  to  the  Privy  Council,  1869. 


Fig.  94. 
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After  the  earth  has  remained  in  contact  with  the  excreta, 
for  a  certain  length  of  time  (six  weeks),  it  may  be  used  again, 
provided  it  is  dried  ;  indeed,  it  has  been  so  used  over  and  over 
again  (as  many  as  a  dozen  times)  with  perfect  success. 

A  loamy  soil  is  by  far  the  best  for  the  purpose,  although  clay 
answers  very  well;  sand,  gravel,  and  chalk  are  practically 
useless. 

A  pint  and  a  half  of  earth  is  the  necessary  quantity  to  b& 
applied  each  time  the  closet  is  used. 

All  of  the  following  conditions  are  essential  to  successful 
treatment : — 

1.  The  earth  must  be  suitable  for  the  purpose,  perfectly  dry,, 
and  finely  sifted. 

2.  It  should  be  distributed  over  the  excreta  each  time  use  is- 
made  of  the  closet. 

3.  All  moisture,  beyond  that  contributed  by  the  excreta  and 
urine,  must  be  excluded. 

It  is  convenient  to  store  a  sufficient  quantity  of  soil  during 
the  summer  months  for  use  during  the  winter,  as  the  sun's  heat 
may  then  be  utilised  for  the  purpose  of  drying  it.  If  this  is  not 
done,  it  becomes  necessary  to  use  artificial  heat,  and  a  convenient 
stove  for  this  purpose  may  be  obtained,  although  the  kitchen- 
stove  answers  very  well. 

An  apparatus  is  manufactured  by  Moule's  Earth-Closet  Com- 
pany, which  may  be  used  in  connection  with  a  fixed  receptacle 
or  a  pail.  It  consists  of  a  seat,  above  and  behind  which  is  a 
hopper  Avhich  contains  a  sufficient  quantity  of  soil  to  last  for 
some  time ;  connected  with  this  is  a  valve  into  which  the  earth 
falls,  and  which  is  worked  either  by  means  of  a  handle,  or  by  a 
lever  connected  with  the  seat ;  so  that  when  the  plug  is  raised, 
or  the  person  rises  from  the  seat,  the  soil  resting  on  the  valve- 
is  distributed  over  the  excreta,  and  when  the  plug  is  pressed 
down  again,  or  the  seat  is  again  sat  upon,  the  valve  is  re- 
charged. 

If  the  closet  be  out  of  doors  (it  is  hardly  fitted  for  indoor 
use),  there  is  no  reason  why  the  receptacle  should  not  be  large 
enough  to  contain  three  months'  accumulation,  and,  pi'ovided  a- 
supply  of  earth  is  kept  in  the  closet,  the  person  using  it  may 
apply  the  necessary  quantity  by  the  hand,  by  means  of  a  trowel 
or  other  convenient  implement. 

Prom  the  above  description,  it  will  be  perfectly  appai-ent  that 
dry  earth-closets  are  not  admissible  either  for  cottage  property 
or  for  densely-populated  towns ;  in  the  former  case,  the  necessary 
details  will  not  be  attended  to,  and  in  the  latter  there  is  no 
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facility,  either  for  obtaining  the  earth,  or  for  disposing  of  the 
manure. 

The  ultimate  disposal  of  refuse  has  now  to  be  considered, 
but  space  will  not  permit  of  the  question  being  discussed  in  any- 
other  than  a  superficial  manner. 

In  Rural  Districts,  provided  ordinary  care  is  observed  in 
excluding  from  the  refuse  heap  all  but  the  hue  ashes,  excreta, 
■and  garbage  of  the  household,  little  difficulty  will  be  experienced, 
as  neighbouring  farmers  will  willingly  remove  such  refuse  free 
of  charge.  It  is  not,  however,  easy  to  insure  that  removal  will 
be  effected  at  sufficiently  short  intervals,  and,  until  rural  sanitary 
authorities  throughout  the  kingdom  realise  that  it  is  their  dizty, 
not  only  to  see  that  nuisances  are  corrected  as  they  arise,  but 
also  to  do  their  utmost  to  prevent  their  occurrence,  the  difficulty 
will  still  continue.  The  inhabitants  of  scattered  districts  must 
necessarily  do  more  for  themselves  than  those  who  live  in  towns ; 
what  is  quite  practicable  in  the  former  ease,  becomes  an  impos- 
sibility in  the  latter,  but  this  circumstance  by  no  means  relieves 
such  authorities  from  responsibility.  Carefully  considered  bye- 
laws,  in  which  only  what  is  reasonable  is  required  of  the  people, 
should  be  in  force  in  all  districts,  for  this,  as  for  other  purposes, 
and  by  their  regular  enforcement,  when  necessary,  each  individual 
must  be  taught  that  he  is  expected  to  do  his  share  in  work  that 
is  essential  to  the  health  of  the  community  as  a  whole. 

In  Urban  Districts,  sanitary  authorities  ought  themselves 
to  be  responsible  for  the  removal  of  refuse,  and  at  intervals  not 
«xceeding  a  week,  although  daily  removal  is  most  desirable ;  the 
method  of  disposal  must  vary  in  accordance  with  the  nature 
of  the  privy  accommodation. 

In  the  case  of  towns  with  fixed  receptacles,  in  which  the  ashes 
are  mixed  with  the  excreta,  the  services  of  the  farmer  are  again 
in  request.  When  the  surroundings  are  agricultural,  and  par- 
ticularly when  the  proximity  to  a  canal  permits  of  cheap  transit, 
•comparatively  little  difficulty  will  be  experienced,  although  the 
rural  population  may  reasonably  complain  of  the  nuisance  that 
must  arise  from  the  conveyance  of  such  offensive  matter  in  large 
■quantities  about  the  country. 

_  In  the  case  of  towns  with  movable  receptacles,  the  best  system 
IS  what  IS  known  as  the  Rochdale  system,  and  this,  or  a  modifica 
tion  ot  it,  IS  m  operation  in  several  towns.  The  pails,  which 
ought  to  be  provided  with  tight-fitting  lids,  are  removed  weekly, 
^\^^u^l^^  ^  central  depOt,  being  replaced  by  others 

which  have,  in  the  meantime,  been  thoroughly  cleansed.  A 
certain  quantity  of  sulphuric  acid  having  been  added,  in  order, 
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as  far  as  possible,  to  retain  the  ammonia — the  important  con- 
stituent from  a  fertilising  point  of  view — the  excreta  are  dis- 
charged into  iron  cylinders,  in  which  they  are  reduced  to  a  dry 
powder  (poudrette)  by  means  of  steam.  The  cylinders  now  in 
use  have  a  steam-jacket  around  the  outside,  and  in  the  interior 
there  are  hollow  revolving  arms  for  the  purpose  of  agitating  the 
contents ;  into  these  arms  steam  is  introduced  in  order  to  aid  in 
drying  the  excreta.  The  fumes  given  off  during  the  process  of 
drying  are  conducted  over  the  furnace,  so  as  not  to  give  rise  to 
nuisance. 

By  this  system,  provided  ashes  and  other  refuse  are  excluded 
from  the  pails,  a  manure  is  produced  which  has  a  ready  sale. 

A  modification  of  the  Rochdale  system  is  adopted  by  some 
authorities,  the  pails  being  emptied  on  the  spot  in  a  collecting 
cart,  a  proceeding  which  is  far  from  satisfactory.  Fresh  pails, 
which  have  previously  been  cleansed  and  disinfected,  should,  in 
all  cases,  be  substituted  for  those  containing  the  excreta,  which 
should  be  removed  with  their  contents  from  the  premises,  to  be 
subjected  to  a  similar  cleansing  process  previous  to  again  being 
made  use  of.  Unless  this  plan  be  adopted,  the  pails  soon  become 
very  filthy,  and  cause  serious  nuisance.  With  regard  to  the 
conservancy  system  for  urban  districts,  as  compared  with  the 
water-carriage  system,  it  cannot  be  said  even  allowing  that  the 
system  is  efficiently  carried  out,  that  it  is  other  than  dirty 
clumsy,  and  expensive;  but  when  carried  out  as  it  usually  is  at 
present,  the  system  becomes  distinctly  dangerous.  It  is  im- 
possible that  the  presence  of  so  many  centres  of  decomposing 
feces  and  urine  in  thickly-populated  districts  can  be  other  than 
insanitary. 

Mr.  Berrington,  late  Borough  Engineer  of  "Wolverhampton, 
a  town  of  under  100,000  inhabitants,  where  the  pail  system 
is  in  operation,  has  published  an  interesting  account  of  its 
cost,  in  which  he  estimates  the  saving  that  would  be  effected 
by  the  substitution  of  the  slop-closet  system.  His  pamphlet, 
from  which  the  following  extract  is  taken,  is  well  worthy  of 
perusal  * : —  " .  .  .  supposing  it  were  possible  to  abolish 
the  pan  system  altogether  (say  in  one  year),  then  I  contend 
that  in  twenty  years  from  now  (say  in  1910),  Wolverhampton 
would  be  pecuniarily  benefited  to  the  extent  of  £115,320.  Of 
course  it  would  cost  something  to  alter  the  system.  Supposing 
it  cost  £2 1  per  house,  and  if  there  are  13,000  pans,  that  represents 
£26,000.    Then  how  do  the  figures  stand  for  1910 1 

*A  Short  Account  of  the  Wolverhampton  Sewage  Works,  toitn  some 
Jtemarks  o%  the  Pan  System.    September,  1891. 
+  This  is  probably  too  low  an  estimate. 
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Savin  c  bv  an  immediate  change  of  the  pans  in  use 

to-day,   £111,920 

Saving  by  the  adoption  of  waste  water-closets  from 

1890  to  1910,   29,400  * 

£141,320 

Deduct  cost  of  changing  present  pans,  .       .       .  2S,000 
Credit  amount  realised  to  sale  of  appliances,  &c.,  . 

Net  saving  in  twenty  years,  .       .       .  £115,320  +  " 


The  disposal  of  dry  refuse,  in  water-closet  towns,  and  in 
towns  in  which  the  pail  system  proper  is  in  force,  has  recently 
received  a  great  amount  of  attention,  and  authorities  are  begin- 
ning to  realise  that  the  practice  of  depositing  such  refuse  on  land 
must  be  looked  upon  as  a  thing  of  the  past. 

In  these  days,  it  is  much  to  the  discredit  of  authorities  to  find 
placards  posted  intimating  that  certain  spots  may  be  v;sed  as 
"free  tips  for  refuse,"  and  still  more  discreditable  is  it  that  in 
course  of  time  this  placard  should  be  replaced  by  a  notice  to  the 
effect  that  "  this  eligible  site  "  is  for  sale  for  building  purposes. 
The  danger  to  health  that  the  occupiers  of  houses  built  on  such 
sites,  possibly  by  the  jerry  builder,  are  exposed  to  must  be  very 
great.  Disposal  of  refuse  by  fire  is  the  only  safe  proceeding,  and  the 
apparatus  now  available  for  the  purpose,  of  which  there  are 
several  types  now  in  the  market,  enables  this  to  be  accomplished 
with  little  or  no  nuisance,  and  at  small  cost.  It  is  important 
also  to  remember  that  the  people  themselves  may  render  great 
assistance  to  the  authority  by  burning  the  house  refuse,  as  far 
as  possible,  by  means  of  the  kitchen  fire,  in  place  of  consigning  it 
to  the  dust-bin,  a  fact  which  ought  to  be  impi'essed  upon  them 
whenever  opportunity  oflers. 

DestPUCtion  by  burning  is  the  only  safe  and  efficient  method. 
This  is  conducted  in  large  furnaces,  constructed  so  that  the 
refuse  may  be  thrown  in  at  the  top,  and  the  indestructible, 
mineral  part  of  it  (clinker),  removed  at  the  bottom.  When 
once  the  fire  is  well  started,  it  is  found  that  the  organic  matter, 
of  which  all  town  refuse  is  largely  composed,  suffices  to  maintain 
the  fire  iintil  complete  destruction  is  efi"ected,  and  nothing  but 
the  non-injurious  mineral  portion  remains.  The  heat  thus  gene- 
rated may  be  utilised  for  a  variety  of  purposes ;  for  example,  the 
production  of  steam-jets  in  connection  with  the  flues  for  increas- 
ing the  draught ;  the  pumping  of  sewage  on  to  land,  when  the 

*  By  aboliahing  the  necessity  for  providing  new  pans, 
tin  arriving  at  this  figure,  the  probable  increase  in  the  populatioa 
during  the  period  is  taken  into  account. 
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level  of  the  surface  necessitates  doing  so;  the  generation  of 
steam  for  the  purpose  of  treating  the  excretal  refuse,  whea  the 
Rochdale  system  is  in  operation ;  as  a  power  for  generating 
electricity,  for  lighting  or  other  purposes ;  for  the  generation 
steam  necessary  for  the  disinfection  of  clothing  and  bedding;  in 
fact,  for  any  purpose  for  which  steam-power  is  required. 

The  clinker  which  remains  may  be  used  for  the  manufacture 
of  cement,  or  as  a  foundation  for  roads,  for  which  it  answers 
admirably. 
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CHAPTER  VIII. 

HOUSE  CONSTRUCTION'. 

Many  important  details  relating  to  house  construction  have 
already  been  dealt  with  in  the  previous  chapters;  the  building 
itself  and  its  site  have  now  to  be  considered. 

Building-Sites. 

The  site  for  a  house  is  often  selected  without  regard  to  its 
suitability  from  a  health  point  of  view.  Speculative  builders 
naturally  take  no  interest  in  the  question,  landowners  are  only 
too  anxious  to  avail  themselves  of  the  extra  price  offered  for 
building-sites,  and,  as  a  rule,  the  public  either  under-estimate  or 
are  ignorant  of  the  important  influence  that  locality  and  soil 
have  on  health. 

The  important  considerations  in  selecting  a  site  are — dryness, 
■v^armih,  light,  and  air,  and,  as  a  rule,  dryness  and  warmth  go 
together,  as  do  light  and  air. 

The  dryness  of  a  site  is  mainly  dependent  upon  the  facility 
with  which  rain  can  pass  ofl"  or  through  the  soil,  and  the  distance 
from  the  sui-face  of  the  subsoil  water  (see  p.  13).  It  follows, 
therefore,  that  flat  and  non-porous  land,  or  land  which,  though 
porous,  has  an  impervious  stratum  immediately  underneath,  is 
not  desirable  as  a  building-site.  A  gravelly  soil,  of  considerable 
•depth,  and  on  a  slight  slope,  is  probably  the  best  site  that  can 
be  selected  from  this  point  of  view,  for  not  only  does  it  aff'ovd 
facilities  for  natural  drainage,  but,  by  reason  of  its  depth,  the 
subsoil  water  is  a  long  way  from  the  surface.  On  the  other 
hand,  although  the  surface  be  of  sand  or  gravel,  if  within  a  few 
feet  there  is  a  bed  of  clay,  the  pervious  upper  layer  simply  acts 
as  a  sponge,  and  absorbs  the  water  which  lies  on  the  impervious 
bed  immediately  underneath ;  such  a  site,  therefore,  is  not  a 
favourable  one,  although  it  may  be  much  improved  by  subsoil 
•drainage. 
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Impermeable  rocks,  as  regards  dryness,  are  healthy,  as  the« 
■water  readily  runs  off  them,  but  in  country  disti-icts  the  diffi- 
culty of  obtaining  water  in  many  cases  militates  against  such 
sites. 

Chalk  soil  is  dry  and  healthy;  so  is  sandstone,  provided 
(for  the  reason  given  in  the  case  of  gravel)  it  is  of  considerable 
depth  and  uninterrupted  by  clay. 

Clay  and  marl,  but  especially  the  former,  are  damp,  and 
unless  thoroughly  drained  are  not  desirable  for  building-sites. 

The  connection  between  damp  surroundings  and  phthisis  has- 
already  been  referred  to  (p.  3),  and  it  is  probable  that  the 
prevalence  of  other  lung  diseases,  as  well  as  rheumatism,  neur- 
algia, and  throat  aifections,  is  influenced  by  damp. 

Peat  land,  and  all  soils  which  contain  much  vegetable  or 
animal  matter,  are  unhealthy. 

Made  soils  ought  to  be  shunned,  owing  to  the  amount  of 
organic  matter  they  are  likely  to  contain,  which  will  exist  in  a 
state  of  putrefaction  for  years,  and  render  the  air  surrounding 
the  house  impure. 

The  ground  air — that  is,  the  air  which  is  intermixed  with 
the  soil  from  its  surface  down  to  the  level  of  the  subsoil  or 
ground  water — is  continually  being  discharged  into  the  atmo- 
sphere, owing,  among  other  causes,  to  its  displacement  by  the 
rainfall.  This  is  the  reason  why  it  is  important  that  the  soil 
on  which  houses  are  built  should,  as  far  as  possible,  be  free  from 
vegetable  and  animal  matter.  To  the  presence  of  such  decaying 
matter  certain  diseases  are  largely  attributed.  Most  authorities 
are  now  agreed  that  typhoid  fever,  infantile  diarrhaja,  and 
diphtheria  are  intimately  connected  with  ground  effluvia  from 
soils  which  have  been  polluted  owing  to  faulty  drainage,  cess- 
pools, &c. ;  hence  the  importance  of  guarding  against  any  such 
risks  of  pollution  of  the  ground  surrounding  houses  as  well  as 
their  actual  sites. 

The  warmth  of  a  site,  other  things  being  equal,  is  influ- 
enced by  the  nature  of  the  soil  and  the  degree  of  moisture  it 
contains. 

The  power  of  absorbing  heat  difiers  in  difi'erent  soils,  as  has 
been  proved  by  Schiibler,  who  has  estimated  it  as  follows, 
assuming  100  as  the  standard: — 


Sand  with  some  lime,  .  .  100-0 

Pure  sand,  .       .       •  .95-6 

Light  clay,  .       .       .  -  Itl 

Gypsum,     .       .       •  "  Zt!? 

Heavy  clay,        .      .  .  Vl'l 


Clayey  earth,     .       .       .  68"4 

Pure  clay,  .       .      •      .  66  '7 

Fine  chalk,       .      .      •  61-8 

Humus   49  0 
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These  figures  indicate  how  greatly  superior  the  absorbing 
power  of  sand  is  as  compared  with  clay,  and,  consequently,  how 
much  warmer  it  is  as  a  site.  Again,  the  evaporation  from  the 
surface  (see  p.  12)  is  greater  the  damper  it  is,  and  as  loss  of 
heat  results  from  evaporation,  consequently  a  damp  site  is  colder 
than  a  dry  one. 

It  follows  from  what  has  been  said  that,  in  selecting  a  site  for 
a  house,  preference  must  be  given  to  one  which  is  dry,  and  if 
there  is  no  alternative  to  building  on  a  damp  site,  it  is  impera- 
tive that  it  should  first  be  drained.  Attention  should  be  paid 
to  encouraging  the  natural  drainage,  by  removing  obstructions 
that  may  exist  to  the  free  flow  of  the  streams  in  the  neighbour- 
hood, and  thus  lowering  the  subsoil  water.  The  measures  to  be 
adopted  against  damp  as  regards  the  building  itself  will  be  con- 
sidered later. 

The  two  important  requirements,  light  and  air,  are  to  be 
secured,  as  regards  the  first,  by  selecting  a  southerly  or  south- 
westerly aspect,  and  as  regards  the  second,  a  site  well  removed 
from  other  buildings,  and  not  closely  surrounded  by  trees.  It 
is  not  always  possible  in  towns  to  obtain  the  advantages  in  this 
respect  afl"orded  by  the  country,  but  the  more  breathing  space 
that  can  be  provided  the  better,  and  to  insure  attention  to  this, 
all  urban  authorities  should  adopt  bye-laws  defining  the  limits 
beyond  which  buildings  shall  not  extend  (see  Appendix). 

Building  Materials, 

Bricks  of  good  quality  should  be  heavy  and  hard,  and  when 
knocked  one  against  the  other,  they  ought  to  give  a  clear, 
ringing  sound.  Soft  bricks  are  more  absorbent  than  hard  ones, 
consequently  walls  built  of  the  former  are  more  likely  to  be 
damp  and  cold.  Frost  also  has  a  crumbling  eflPect  upon  them. 
The  usual  size  of  bricks  is  9  inches  in  length,  by  4^  inches  in 
width,  and  3  inches  in  thickness. 

The  quality  of  bricks,  as  of  other  materials  used  in  house 
building,  varies,  and  upon  it  depends,  in  a  great  measure,  the 
health  and  comfort  of  the  inmates.  In  certain  districts  the  clay 
is  peculiarly  well  suited  for  brick-making,  and  there  the  chance 
of  bad  bricks  being  used  is  much  less  than  in  other  districts, 
where,  owing  to  the  quality  of  the  clay,  the  "tempering"  process 
entails  greater  labour.  An  important  part  in  the  process  of 
brick-making  is  the  burning.  The  heat  has  to  be  raised  gradu- 
ally up  to  a  certain  point,  at  which  it  should  be  maintained, 
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■without  variation,  for  several  days  and  nights  ;  should  the  heat 
■be  too  great,  the  bricks  will  be  vitrified,  and  if  not  sufficient, 
they  will  turn  out  soft  and  friable. 

It  may  seem  strange,  but  it  is  none  the  less  true,  that  wind 
<;an  pass  through  a  brick  wall.  This  may  have  its  advantages  if 
-we  consider  how  rarely  any  provision  is  made  for  ventilation  in 
the  houses  of  the  poor ;  but,  as  porosity  is  the  cause,  and  as 
water  can  penetrate  where  air  can,  the  necessity  for  constructing 
as  far  as  possible  impervious  walls  becomes  apparent. 

The  quality  of  stone  for  building  pui-poses  va,ries,  and 
hardness  and  compactness,  or  non-porosity,  are  the  important 
requisites.  Granite,  of  course,  is  well  adapted  for  the  purpose, 
but  it  is  not  met  with  in  all  neighbourhoods,  and  the  labour 
involved  in  dressing  it  adds  greatly  to  the  cost  of  the  building. 
The  atmosphere  of  large  towns  has  a  perishing  effect  on  some 
stones  (those,  for  example,  containing  lime  and  magnesia),  owing 
to  the  solvent  action  of  rain  and  moisture  when  charged  with 
gases  which  act  chemically  on  stone. 

Builders  often  use  stone  of  the  most  inferior  nature  for 
•window-sills,  and  for  decorative  purposes ;  it  imparts  an  air 
of  grandeur  to  buildings,  but,  owing  to  its  perishable  nature, 
the  effect  is  but  temporary.  It  is  important  that  the  builder 
should  lay  the  stone  as  it  was  in  its  natural  bed,  otherwise  it  is 
more  likely  to  perish. 

MOPtaP  is  composed  of  sand  and  slaked  lime,  m  the  propor- 
tion usually  of  three  of  the  former  to  one  of  the  latter.  The  sand 
should  be  clean,  sharp,  tolerably  fine,  and  free  from  small  stones. 
Builders  are  apt  to  be  very  careless  with  regard  to  the  freedom 
from  dirt  in  the  sand  they  use.  Should  it  contain  clay,  marl,  or 
earthy  matter  the  mortar  will  not  "set,"  but  crumble  to  pieces; 
for  this  reason,  it  is  advisable  to  wash  all  sand  used  for  the 
purpose  that  is  likely  to  contain  any  foreign  matter. 

Tlie  quantity  of  mortar  used  should  not  exceed  what  is 
necessary  for  insuring  adhesion  and  uniformity  of  pressure. 
Walls  built  with  inferior  mortar,  especially  if  a  large  quantity  is 
used  are  extremely  friable  structures,  and  they  are  far  more 
porous  than  those  put  together  with  proper  material. 

Mortar  ought  to  be  prepared  in  small  quantities  as  it  is  wanted, 
the  sand  being  added  immediately  after  the  lime  has  been  slaked. 
If  it  is  allowed  to  stand  it  absorbs  carbonic  acid  from  the 
atmosphere,  and  when  again  disturbed  for  the  purpose  of  being 
used  it  will  have  lost  much  of  its  adhesive  quality. 

POPtland  cement  is  the  material  best  suited  for  building 
work  in  which  strength  is  necessary. 
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Plaster  which  is  applied  to  the  interior  of  walls,  and  is  used 
in  the  construction  of  ceilings,  is  prepared  in  a  variety  of  ways^ 
lime  or  cement  being  the  chief  ingredient.  Durability,  smooth- 
ness of  surface,  and  absence  of  porosity,  are  the  features  of  a  good 
plaster.  Unless  it  is  smooth  it  is  difficult  to  clean,  and  if  porous- 
it  absorbs  organic  impurities  from  the  atmosphere  of  the  room, 
and  in  time  becomes  saturated  with  such  impurity.  Very  inferior 
plaster  is  often  used  by  speculative  builders,  consisting  of  a. 
mixture  of  lime  and  sifted  vegetable  mould  ;  such  a  plaster 
is  exceedingly  liable  to  break,  for  example,  when  articles  of 
furniture  are  pushed  against  the  wall.  If  the  walls  are  papered 
a  certain  amount  of  support  is  afforded  to  the  plaster,  but 
in  re-papering,  when  an  attempt  is  made  to  remove  the  old 
paper  the  surface  is  certain  to  be  more  or  less  injured.  It  may 
here  be  remarked  that  the  common  practice  of  re-papering  walls- 
on  the  top  of  old  and  filthy  papers  is  most  objectionable,  and 
ought  never  to  be  followed. 

Plaster  ought  to  be  applied  in  three  layers.  The  first,  con 
sisting  of  equal  parts  of  lime  and  sand  mixed  with  ox-hairs,  i» 
applied  on  the  face  of  the  wall  or  on  laths.  The  second,  or 
floating  coat,  is  composed  of  slaked  lime  and  a  little  hair,  mixed 
to  the  consistency  of  thick  cream.  The  final  coat  consists  of  a. 
thinner  mixture  of  lime  and  water,  sometimes  with  the  addition 
of  a  little  plaster  of  Paris  to  facilitate  setting. 

Keen's  cement,  Martin's  cement,  and  Parian  cement 

are  all  mixtures  of  calcined  gypsum  and  other  substances  ;  they 
all  set  hard,  and  are  capable  of  receiving  a  high  polish. 

Concrete  is  a  mixture  of  lime  or  cement  and  gravel  from 
which  the  fine  sand  has  been  separated.  Stone  crushed  into  sharp 
fragments,  broken  pottery,  and  slag  answer  the  purpose,  however, 
better  than  gravel,  which,  owing  to  the  smoothness  of  its- 
particles,  has  less  adhesive  properties.  Concrete  is  used  for 
foundations,  for  floors,  or  even  for  the  walls  themselves.  Ifc. 
ought  to  be  made  with  cement  when  strength  is  of  importance. 

Slate  is  an  altered  form  of  fine  clay  which  has  been  com- 
pressed and  hardened  by  natural  processes.  Its  laminated 
formation  allows  of  its  being  easily  split  into  thin  sections:. 
hence  it  is  frequently  used  for  roof  covering. 

Tiles  are  formed  of  baked  clay,  and  are  either  flat  (plain  tiles), 
or  bent  {pan  tiles).  The  latter  are  twice  bent— that  is,  in  cross, 
sections  they  present  both  a  convex  and  a  concave  surface,  to 
allow  of  their  overlapping  laterally. 

Lead  is  the  most  suitable  material  for  covering  flat  roofs  and 
gutters,  because  it  is  very  durable  and  can  easily  be  worked.  lb 
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is  also  used  to  form  a  union  between  the  brickwork  and  slates 
{flashings),  and  is  much  to  be  preferred  to  cement  for  this  pur- 
pose, although  the  latter  is  often  used  for  economical  reasons, 
with  the  result  that  the  wet  penetrates. 

Zine  may  be  used  for  the  same  purposes,  and  very  often  is  so 
used  on  account  of  its  comparative  cheapness,  but  it  is  much 
inferior  to  lead. 

Thatch,  as  a  roof  covering,  is  a  good  non-conductor  of  heat, 
and  is,  therefore,  both  cool  in  summer  and  warm  in  winter,  but 
there  are  objections  to  it  from  a  sanitary  point  of  view.  Being 
of  a  vegetable  nature,  it  is  liable  to  decay,  and  it  harbours 
insects  and  dirt. 

So  much  for  the  materials  used  in  building.  The  details  of 
■construction,  so  far  as  they  are  important  from  a  health  point  of 
view,  have  now  to  be  considered. 

The  foundations  are  of  great  importance,  although,  as  a 
rule,  too  littie  attention  is  paid  to  them.    In  this  case,  as  in  the 

case  of  all  work  that  is  covered 
over,  the  speculative  builder 
who  has  no  conscience,  has  a 
splendid  field  for  scamping  his 
work,  and  becoming  rich  at 
the  expense  of  the  unfortunate 
purchaser  of  the  property. 

It  is  essential  in  all  cases, 
except  where  the  ground  con- 
sists of  rock  or  other  solid 
material,  to  lay  a  foundation 
of  good  concrete,  as  a  base  for 
the  wall  footings.  Unless  this 
precaution  is  observed,  build- 
Fig.  95.  ings  erected  on  loose  soils  are 
liable  to  subsidence  which 
causes  cracking  of  the  walls.  The  depth  of  concrete  for  this 
purpose  is  regulated  in  accordance  with  the  weight  of  the  wall 
which  has  to  be  supported,  but  in  no  case  ought  it  to  be  less 
than  18  inches.  In  width,  it  ought  to  extend  at  least  6  inches 
beyond  the  footings.  The  height  of  the  footings  themselves 
should  correspond  to  at  least  two-thirds  the  thickness  of  the  wall 
above  them,  and  they  ought  to  project  on  either  side  for  a 
distance  equal  to  at  least  one-half  the  thickness  of  the  wall 
(Fig.  95). 

Damp-proof  Course. — Unless  precautions  are  taken  to 
impose  a  barrier  to  its  upward  progress,  the  moisture  which  is 
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readily  absorbed  by  the  wall  from  the  soil  in  contact  with  it, 
will  rise,  by  capillary  attraction,  even  as  far  as  the  upper  rooms, 
and  besides  damaging  the  wall  papers,  will  render  the  house 
damp  and  unhealthy.  This  is  the  most  frequent  cause  of  damp 
houses,  and  it  is  one  that  cannot  well  be  remedied,  except  at 
■considerable  cost,  when  once  the  house  is  built,  although  it  is 
•easy  to  prevent  it  in  the  first  instance.  This  is  accomplished  by 
placing  a  damp-proof  course  in  the  wall,  a  little  above  the  level 
of  the  ground.  Various  materials  are  used  for  this  purpose, 
such   as  sheet  lead, 


or  a  layer  of  asphalt 
f  inch  thick.  iSlabs 
of  glazed  stoneware 
are  specially  manufac- 
tured for  the  purpose. 
They  are  perforated 
longitudinally,  and 
thus  serve  another 
useful  and  necessary 
purpose,  in  allowing 
current  of  air  to 


Fis.  96. 


pass  freely  under  the  flooring.  These  slabs  are  made  in  different 
widths,  to  suit  walls  of  various  thickness  (Fig.  96).  Slate 
imbedded  in  cement  is  often  used,  but  this  is  not  satisfactory  as 
the  wall  in  settling  may  cause  fracture. 

The  above  arrangement  of  damp-proof  course  is  applicable  in 
the  case  of  a  house  without  a  basement  storey,  the  floorino-  of 
which  is  above  the  ground  level ;  it  is  obvious,  however,  that  it 
would  not  answer  the  purpose  in  the  case  of  a  house  with  a 
basement,  or  one  with  the  ground  floor  on  a  lower  level  than  the 
Burtace.  Under  these  circumstances,  it  is  necessary  to  construct 
an  area  round  the  house,  or  a  substitute  for  it,  the  bottom  of 
which  is  below  the  level  of  the  basement  floor,  so  as  to  allow  of 
a  damp-proof  course  being  inserted  between  the  floor  and  the 
bottom  of  the  area,  m  the  manner  just  described.  The  construc- 
tion of  an  area,  however,  is  expensive,  and  not  always  practicable, 
wtf   !  r"""  .  ""^^  by  forming 

snonds  wtr     ^  f  '^y  ^^^^  ^^^S-  practically  corre- 

llZi  ffi  T  '''^'''^'^  ^^^«P*  ^^^^  it  is  covered;  and  is 
only  sufficiently  wide  to  keep  the  damp  earth  from  touch  ng  the 
wall.  Another  plan  (Pig.  98)  that  answers  very  well,  is  to  build 
that  portion  of  the  wall  which  is  below  the  ground  level, 
hollow,  and  in  this  case  it  is  necessary  to  insert  two  damp-proof 
courses,  the  one  extending  across  the  whole  width  of  the  waU 
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below  the  basement  floor,  and  the  other  across  the  outer  section> 
of  the  hollow  wall  a  little  above  the  ground  level.  The  accom- 
panying sketches  will  assist  in  making  the  above  descriptioa 
clear. 

No  matter  which  plan  is  adopted,  it  is  necessary  to  provide 
drainage  from  the  bottom  of  the  area  or  cavity,  and,  both  in  the- 
case  of  the  dry  area  and  the  hollow  wall,  ample  openings  must 
be  provided  for  ventilation.  For  this  reason,  in  oi-der  to  avoid  a 
space  in  which  dirt  may  accumulate,  a  better  plan  is  to  fill  the 
cavity  with  asphalt,  which  would  entirely  prevent  the  penetra- 
tion of  damp. 


Ground  level] 


Fig.  97. 


Fig.  98. 


Impervious  walls  above  the  ground  level  are  also  of  importance, 
otherwise  driving  rain  will  penetrate  into  them,  especially  in 
the  case  of  houses  in  exposed  situations,  and  during  long  periods 
of  rain. 

Walls  may  be  rendered  practically  waterproof  by  coating  them 
with  good  Portland  cement.  Slates  or  tiles  fastened  to  battens 
on  the  face  of  the  wall,  will  also  answer  the  pui-pose,  although 
the  former  are  unsightly,  as  indeed  are  the  latter,  unless  in  the 
original  design  it  was  intended  to  construct  tiled  walls.  "  Rough- 
casting," which  consists  of  a  coating  of  good  mortar,  on  which 
shinwle  and  small  pieces  of  flint  are  sprinkled,  answers  the 
purp'ose  when  the  work  is  well  done,  and  it  does  not  necessarily 
detract  from  the  appearance  of  the  house.  Pitch  or  paint,  if 
ref^ularly  renewed,  will  also  protect  the  walls  from  damp,  but 
both  are  unsightly,  and  the  latter  is  costly. 
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Various  plans  are  adopted  for  rendering  the  walls  of  houses 
impervious  to  wet  in  the  first  instance. 

Cavity- walls  are  designed  for  this  purpose ;  they  are  practi- 
cally double  walls,  with  a  space  of  2  or  3  inches  between  them, 
and  these  are  tied  together  at  intervals  by  bonding-ties  of  non- 
absorbent  material,  such  as  iron  or  glazed  stoneware.  In  order 
to  insure  stability,  the  distance  between  each  tie  ought  not  to 
be  greater  than  .3  feet  horizontally,  and  18  inches  vertically,  and 
if  iron  is  the  material  used,  it  ought  either  to  be  galvanised,  or 
coated  with  some  other  protective  material,  to  prevent  rusting. 
These  walls,  in  addition  to  being  impervious  to  wet,  are  bad 
conductors  of  heat;  consequently,  in  houses  so  constructed,  & 
uniform  temperature  is  more  easily  maintained  than  in  those 
built  with  solid  walls  of  equal  thickness.  It  is  essential  that 
ample  means  for  the  ventilation  of  the  cavity  should  be  provided. 

Asphalt  is  sometimes  used  to  fill  up  cavity-walls,  as  a  pro- 
tection against  damp,  and,  as  already  stated,  it  answers  the  pur- 
pose very  well;  in  this  case  the  space  between  the  inner  and 
outer  wall  need  only  be  a  narrow  one. 

There  are  other  causes  of  damp  walls  besides  those  already 
mentioned.  Damp  may  penetrate  from  the  top,  where  parapet 
walls  are  unprotected.  These  may  be  protected  in  a  variety  of 
ways.  The  top  line  of  bricks  may  be  laid  in  cement  upon  a  line 
of  tiles,  which  project  from  the  side  to  prevent  rain  from  trickling 
down ;  or  a  sloping  covering,  consisting  of  slabs  of  stone,  with 
the  lower  margins  overhanging  the  sides,  may  be  fixed  along  the 
top  of  the  parapet.  Another  weak  point  is  where  the  roof  joins 
a  parapet  wall.  The  common  method  adopted  in  this  case  to 
prevent  wet  from  entering  the  building  is  by  cement  flashings, 
but  sooner  or  later,  the  cement  will  separate  from  the  brick- 
work, and  cause  leakage ;  lead  flashings  are  much  to  be  preferred 
(see  p.  ISO).  The  lead  is  inserted  in  the  joints  of  the  brickwork, 
and  passing  across  the  angle  formed  by  the  wall  and  the  roof,  is 

w-""^^  ^^^^^"^      ^  distance. 

Wmdow-Sills  also  cause  damp  unless  they  are  built  beyond 
the  face  of  the  wall  and  are  grooved  longitudinally  (throated)  on 
the  under  projecting  surface.  Again,  a  very  common  and 
serious  cause  of  damp  walls  is  defective  spoutinff. 
in  Vmnli;^  means  uncommon,  especially  in  the  country  and 
Pvi^^  •  r'  *^?^^.^°^ses  entirely  devoid  of  spouting.  The 
the  trnnS°  f'T  ^^^  ^^^  will  take 

cover  fn^  V      \f^ri  °f  <>he  walls  can  dis- 

thlZlZ  ^7  ""'^^         b«  f^^^d         ^^o^S  the  base  of 

the  walls,  unless  the  ground  is  paved,  a  gutter  has  been  formed 
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by  the  constant  drip  of  the  rain  from  the  roof,  and  during  the 
actiial  rainfall,  this  gutter  will  contain  water,  which  is  absorbed 
by  the  walls,  within  which  it  may  rise  to  a  considerable  height. 
In  the  principal  room  down  stairs,  which  in  this  class  of  property 
usually  serves  as  the  kitchen  and  living-room,  the  fire  that  is 
constantly  kept  burning  modifies  to  a  large  extent  the  conse- 
quences of  such  defects,  but  in  the  bedrooms  upstairs,  in  which 
there  are  no  fires,  the  damp  condition  of  the  walls  is  at  once 
apparent. 

From  what  has  been  said  concerning  the  danger  to  health 
arising  from  damp  surroundings,  it  will  be  understood  that  it  is 
the  duty  of  authorities  to  insist  upon  all  houses  being  spouted — 
a  duty  which  is  far  too  often  disregarded.  While  recently 
inspecting  a  district  in  Stafibrdshire,  the  author  met  with  a  most 
striking  example  of  the  evil  efi"ects  that  had  followed  as  the 
direct  result  of  an  important  sanitary  improvement.  The  greater 
portion  of  the  district  in  question  had  been  provided  with  a  good 
and  plentiful  supply  of  water  by  a  neighbouring  company.  The 
company's  plant  did  not  allow  of  the  water  being  carried  to  one 
portion  of  the  district,  which  was  situated  on  a  considerably 
higher  level  than  the  rest.  The  result  was  that,  from  the 
moment  of  the  introduction  of  the  water,  the  rain-spouts  of  the 
lower  part  of  the  district  were  allowed  to  decay,  until  little 
vestige  of  them  was  left,  while  the  houses  on  the  higher  part 
were°fairly  well  provided  with  spouts.  The  fact  was,  in  the 
one  case,  the  introduction  of  the  water-supply  rendered  it 
unnecessary  to  conserve  the  rainfall,  consequently  it  was  allowed 
to  take  what  course  it  liked ;  while  in  the  other  case,  the  absence 
of  a  water-supply  rendered  rain  storage— and  therefore  spouting 
— necessary.  . 

Thickness  and  Structure  of  Walls.— No  house  with  one 

or  two  storeys  ought  to  be  built  with  walls  of  less  thickness 
than  9  inches,  and  a  14-inch  wall  is  much  to  be  preferred; 
indeed,  unless  the  building  material  is  good,  and  the  precautions 
against  weather  already  described  are  taken,  the  latter  thickness 
will  not  afford  sufficient  protection.  If  built  of  brick,  the  bricks 
oucrht  to  be  properly  bonded  together,  by  being  laid  length-ways 
and  cross-ways  alternately,  and  only  whole  bricks  should  be 
used  This  is  important  from  the  point  of  view  of  stability,  as 
if  broken  bricks,  or  "  bats"  as  they  are  called,  are  used,  the  wall 
is  crreatly  weakened.  When,  from  any  cause,  the  foundations 
are\t  all  doubtful,  or  if  special  strength  is  desired  without  in- 
creasing the  thickness  of  the  wall,  hoop-lron  bonds  may  be 
introduced. 
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The  Roof. — The  comfort  of  the  householder  is  as  much 
■dependent  upon  the  soundness  of  the  roof  as  upon  the  goodness 
of  the  walls  and  foundations.  Unless  the  material  and  work- 
manship are  good,  constant  annoyance  will  be  experienced  from 
leakage,  and,  in  addition  to  this,  the  temperature  of  the  house 
is  greatly  influenced  by  the  nature  of  its  covering. 

As  already  mentioned,  roofs  are  generally  covered  with  slates 
or  tiles;  in  some  localities,  however,  where  suitable  stone  is  avail- 
able, thin  slabs  of  it  are  used  ;  stone,  however,  is  objectionable, 
■on  account  of  its  weight.  For  flat  roofs,  lead,  zinc,  and  even 
copper  are  used.  The  inclination  a  roof  ought  to  have  is 
■dependent  upon  the  material  with  which  it  is  proposed  to  cover 
it.  If  the  material  be  metal,  the  slope  need  not  be  greater  than 
will  sufiice  for  the  rain  to  flow  off  into  the  gutters,  and  if  slates 
■or  tiles  are  used,  the  necessary  inclination  depends,  to  some 
■extent,  upon  their  size  and  porosity.  Large  slates  require  less 
inclination  than  small  ones.  Stone  slabs  and  tiles,  being  more 
porous  than  slates,  ought  to  have  a  greater  slope.  The  follow- 
ing figures  indicate  the  inclination  that  is  recommended  in  each 
case,  including  a  thatched  roof,  and  it  is  of  the  utmost  importance 
that  the  specified  inclinations  should  be  adhered  to. 

Ordinary  slates  need  an  inclination  of  about  26°  to  30°  with  the  horizon. 

btone  slabs  and  tiles       ,,  4.k°  nn" 

Thatch  needs  l',  \\  go ;  JJo       »  » 

Slate  varies  very  much  in  quality.  For  roofing  purposes  it 
ought  to  be  hard,  non-absorbent,  of  fine  quality,  and  free  from 
veins  or  streaks.  If  veins  are  present,  the  slate  in  time  will 
split,  and  unless  it  is  hard  it  will  break,  or  the  nail-holes  will 
gradually  enlarge,  and  ultimately  the  slate  will  fall  off. 

blates  are  often  laid  on  laths,  but  the  practice  is  not  a  good 
one  ;  boarding  is  far  better  suited  for  the  purpose,  as  it  forms  a 
BO  Id  base  and  offers  a  greater  resistance  to  changes  in  tempera- 
S  th.  ill  T^""-^"^  necessary  to  point  the  under  side 
the  w^ni^J    ""li  r ")      order  to  prevent 

2  well  l^rf  ^"^^y^^S  it  rain  or  snow, 

as  well  as  to  steady  the  slates  and  keep  them  from  rattling.  It 

lti?r?  fiTed^''°*r  ^°"^^i"g         f^l*^  t^fore  the 

™th  of  th/l'''  arrangement  greatly  conduces  to  the 

SlatW \l?Lnl  ^?,^^^ter,  and  its  coolness  in  summer, 

snow  li  f      1   '  ^^T^"'*^  ^  3-ineh  lap,  otherwise  the  rain  or 

Xh  tie  acco'^r^'  '^"'''t-  J^"^  ^^1^^^^^  ^  little  explanation 
wnich  the  accompanying  sketch  (Fig.  99)  will  make  plain.  By 
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a  3-inch  lap  is  meant,  not  simply  that  the  lower  edge  of  on© 
slate  should  cover  the  top  edge  of  the  one  immediately  below  it 
to  that  extent,  but  that  it  should  overlap  the  next  slate  but  one 
below  it  for  3  inches. 

The  nails  used  for  fixing  slates  (two  for  each)  ought  to  b© 
made  of  copper  or  zinc,  or  a  mixture  of  copper  and  tin ;  the  first 
metal  is  best  for  the  purpose,  although  composition  nails  and 
zinc  nails  answer  very  well.  Iron  nails  ought  never  to  be  used 
as  they  rust,  and  ultimately  break.    Tiles  are  fastened  by  oak 

pins. 

As  already  stated,  lead  is  the  material  to  be  preferred  as  a 
covering  for  flat  roofs,  and  milled  lead — that  is,  lead  that  has 
been  rolled  out  into  sheets  of  uniform  thickness — is  the  best. 


I  I  I  I  i 

TTT 

Fig.  99.  Fig.  101. 

The  thickness  of  the  lead  used  will  depend  upon  whether  ther© 
is  a  likelihood  of  the  roof  being  walked  upon  to  any  extent,  and 
if  there  is  not  5  or  even  4  pounds  to  the  superficial  foot  will 
answer  the  purpose,  although  in  some  cases  it  may  be  necessary 
to  use  a  thickness  equal  to  7  pounds. 

In  jointing  the  lead,  it  is  important  to  remember  that  th© 
metal  expands  by  heat,  so  if  seamed-joints  are  made,  no  play 
will  be  allowed  for  this  expansion,  and  puckering,  followed  in 
time  by  splitting,  will  take  place.  To  avoid  this,  it  is  best  to 
unite  the  lead,  by  overlapping  the  edges  over  a  wooden  roll,  in 
the  manner  shown  in  the  sketch  (Fig.  100). 

As  far  as  possible  the  use  of  nails  must  be  avoided  in  all  lead 
work,  because  of  the  galvanic  action  that  takes  place  between, 
the  two  metals  leading  to  decay,  and  consequent  leakage. 

Zine  has  certain  advantages  over  lead,  but  these  are  far  out- 
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weighed  by  its  disadvantages,  althougli,  as  now  manufactured,  it 
is  admissible  if  proper  care  is  observed  in  laying  it.  The  advan- 
tages are  its  lightness  and  comparative  cheapness  ;  on  the  other 
hand,  it  is  less  durable,  and  more  troublesome  to  fix.  An 
angular  roll  (Fig.  101)  is  better  suited  for  zinc  than  a  circular  one. 

With  regard  to  the  interior  of  the  house,  most  points  of  impor- 
tance have  been  dealt  with  in  the  chapters  devoted  to  house 
drainage,  but  the  construction  of  the  floors  has  yet  to  be  con- 
sidered. 

It  is  of  the  utmost  importance  that  the  cellaP  and  basement 
floors  should  be  laid  so  as  to  be  absolutely  impervious  to  ground 
air.  The  significance  of  this,  from  a  health  point  of  view,  has 
already  been  noticed,  and  it  is  impossible  to  over-estimate  it. 
The  damp  and  disagreeable  odour  that  rises  from  cellars  is  well 
known  to  every  one,  yet,  even  in  modern  buildings,  precautions 
are  seldom  taken  to  correct  the  evil.  Cellar  floors  are  usually 
formed  of  bricks  set  on  the  ground  itself,  without  even  a  bed  of 
mortar  being  interposed,  and  thus  but  little  opposition  is  offered 
to  the  entrance  of  iinwholesome  effluvia,  which  are  attracted  by 
the  warmth  of  the  house,  from  an  area  considerably  larger  than 
that  upon  which  it  stands. 

That  this  happens  there  is  ample  proof  in  the  penetration  of 
gas  from  leaking  street  mains,  especially  during  a  continued 
frost,  when  the  ground  outside  the  house  is  more  or  less  her- 
metically sealed,  and  the  cellars  are  the  only  vents.  If,  then, 
ordinary  gas  can  find  its  way  into  houses,  why  not  sewer  gas 
from  pervious  sewers  and  cesspools  as  well  as  the  ground  air, 
it  may  be,  from  a  made  site  formed  of  decaying  vegetable  and 
animal  matter  1 

The  following  striking  example  of  the  danger  arising  from 
pervious  cellars  occurred  in  the  author's  experience,  and  was 
attended  with  serious  consequences. 

In  Darlaston,  a  mining  town  in  South  Staffordshire,  a  whole 
family,  including  the  father,  mother,  and  three  children,  were 
found  one  morning  early  in  January,  1891,  in  bed,  on  the  first 
floor  of  a  small  cottage,  in  a  comatose  condition.  From  this  state 
it  was  impossible  to  rouse  them,  and  unconsciousness  lasted  from 
twelve  to  twenty-four  hours.  The  medical  man  in  attendance  at 
first  could  not  account  for  the  symptoms,  and  the  condition  of  the 
patients  was  so  serious,  that  he  remained  in  the  house  for  three 
hours.  At  the  end  of  this  time,  he,  as  well  as  friends  of  the 
family  who  were  assisting,  began  to  suff'er  from  severe  headache 
and  lassitude,  and  then  it  was  decided  to  remove  the  patients  to 
another  house,  as  it  was  suspected  that  the  symptoms  were  in 
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some  way  associated  with  the  surroundings  oi  the  cottage.  The- 
opinion  that  the  illness  was  owing  to  some  atmospherical  cause, 
was  ultimately  strengthened  by  the  discovery  that  two  canaries 
and  a  cat  had  died  during  the  night  in  the  kitchen  of  the 
cottage,  the  former  in  a  cage,  and  the  latter  in  a  cupboard,  the 
door  of  which  was  open.  The  same  morning,  also,  in  a  house  on 
the  opposite  side  of  the  road,  the  occupants  of  which  had,  for 
some  time,  suffered  from  headaches  and  depression,  two  birds 
were  found  dead  in  their  cage  in  the  kitchen.  It  is  important 
to  notice  that  all  the  animals  died  in  the  respective  kitchens  of 
the  houses — and,  therefore,  on  the  ground  floor — while  the 
families  slept  on  the  first  floor,  a  circumstance  to  which,  in  all 
probability,  they  owed  their  escape  from  death. 

Enquiry  afterwards  elicited  that  the  family  in  question,  as 
well  as  at  least  two  other  families  in  adjoining  houses,  had 
suffered  from  headache,  &c.,  more  or  less  persistently  for  three 
weeks,  a  period  which  corresponded  exactly  with  the  existence 
of  a  fire  in  a  disused  mine,  the  workings  of  which  were  within 
60  feet  of  the  surface. 

It  was  afterwards  proved  by  analysis  that  poisonous  air, 
containing  carbonic  oxide  gas  (see  p.  67),  the  result  of  the 
combustion  under  ground,  was  being  discharged  into  the  houses 
through  the  pervious  cellar  floors ;  this  gas,  combined  no  doubt 
with  carbonic  acid  gas,  was  the  undoubted  cause  of  the  illness. 

It  is  interesting  to  notice,  that  for  several  weeks  previous  to- 
the  occurrence,  the  surface  of  the  ground  had  been  covered  with 
snow,  and  frozen  to  a  considerable  depth ;  had  this  not  been  the 
case,  possibly  the  illness  would  not  have  occurred,  at  any  rate  in. 
such  a  severe  form. 

Such  an  occurrence  as  that  just  related  is,  happily,  rare,  but 
it  possesses  an  interest  to  health  officers  in  the  lesson  that  it 
teaches  as  to  the  importance  of  so  constructing  cellars  of  houses, 
that  they  shall  be  impervious  to  ground  air.*  _    _  _ 

To  rendeP  a  cellar  dry  and  impervious  to  ground  air,  it  13- 
necessary  to  cover  the  floor  with  a  non-porous  material,  but 
unless  a  dry  area  or  other  contrivance  has  been  provided,  this 
alone  will  not  suffice.  . 

Concrete  or  asphalt,  or  both  combined,  is  the  most  suitable 
material  for  cellar  floors.  It  is  a  mistake  to  suppose  that 
concrete,  as  it  is  commonly  laid,  is  impervious;  in  order  to 

*  For  a  full  account  of  the  above  occurrence,  see  a  paper  by  the  author 
in  Public  Health  for  A^ril,  1891.  .  „„„„^,„„p„ 

Strancre  to  say,  the  author  has  since  met  with  another  similar  occurrence, 
also  durfng  frost  and  snow,  in  which  several  persons  suffered,  one  person  who 
slept  on  the  ground  floor  being  found  dead  as  well  as  many  bu-ds. 
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be  so  it  must  be  well  rammed  down  and  laid  6  inclies  deep,  the 

surface  should  then  be  well  g^r*'^'''*\^''^  ..r'^NotMn^ 
afterwards  floated  with  a  smooth  surface  of  cement.  Nothing 
more  need  be  done,  as  this  will  form  an  excellent  floor,  but.  if  t 
is  preferred,  a  surface  of  asphalt  may  be  laid  on  the  top,  or  it 
may  be  bricked  over,  or  stone  flagging  may  be  laid  down,  it  is 
necessary  to  provide  for  ventilation,  by  fixing  air-opemngs  under 
the  ceiling  on  opposite  sides.  „  .  to 

Such  a  floor  as  this  will  answer  very  well  for  the  ground  floor 
of  houses  without  cellars,  as  it  is  smooth,  cleanly,  and  free  from 
any  cracks  that  will  harbour  dust.  If,  however,  wood  flooring 
is  desired,  it  should  be  laid  on  joists  on  a  similar  bed  of  concrete, 
free  ventilation  being  provided  for  underneath,  either  by  means  of 
ordinary  air-bricks,  or  openings  covered  with  iron-gratings,  or  by 
the  perforated  glazed  slabs  already  described  (p.  175). 

Ordinary  wood  flooring  in  kitchens  is  conducive  to  black 
beetles,  but  what  is  known  as  a  WOOd-brick  floOF,  by  reason 
of  its  solid  construction,  does  not  favour  such  vermin,  and  is 
warmer  than  bricks  or  tiles.  These  wood-bricks,  which  are 
generally  10  inches  long  by  3  inches  wide,  and  from  f  to 
li  inch  thick,  are  laid  in  a  mixture  of  tar  and  asphalt,  on  a  bed 
of  concrete.  Such  a  floor  is  noiseless,  durable,  and  cleanly. 
Wood-brick  floors  are  sometimes  laid  with  the  end  grain  of  the 
wood  upwards,  but  they  are  not  so  easily  cleaned,  and  they 
stain  more  readily. 

It  is  unnecessary  to  describe  in  detail  the  various  kinds  of 
wood  flooring  (fancy  and 
otherwise)  for  upper  rooms, 
but  a  few  points,  of  im- 
portance in  a  sanitary  sense, 
may  be  mentioned. 

In  the  first  place,  it  is 
essential  that  seasoned 
wood  only  should  be  used, 
otherwise  spaces  will  very 
soon  be  formed  between 

the  boards,  through  which  Fig.  102. 

dust  will  fall  into  the  space 
between  the  floor  and  the  ceiling  below.  It  would  astonish 
most  people  to  see  the  amount  of  filth  that  does  so  collect.  To 
avoid  this,  one  or  other  of  the  various  plans  for  uniting  the 
edges  of  the  boards  should  be  adopted,  and  the  most  usual  is 
what  is  known  as  the  ploughed  and  tong-ued  floor  (see  Fig. 
102).    Both  edges  of  the  boards  are  grooved,  so  as  to  receive 
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strips  or  tongues  of  wood  or  iron,  the  groove  being  deep  enough 
to  receive  one-half  the  width  of  the  strip,  so  that,  when  the 
abutting  board  is  pushed  home,  an  equal  width  of  strip  is 
embraced  by  both.  If  iron  is  used,  it  ought  to  be  galvanised 
to  protect  it  from  decay.  The  joints  between  the  ends  of  the 
timber  are  tisually  made  by  simply  adjusting  the  two  flat  ends 
together,  but  it  is  better,  in  inexpensive  work,  to  splay  the  ends, 
so  that  the  one  slightly  overlaps  the  other.  These  joints  ought 
invariably  to  correspond  with  the  joists,  and  contiguous  boai'ds 
ought  not  to  be  jointed  over  the  same  joist. 

Double  j  Oists,  the  upper  lot  for  the  floor,  and  the  lower  for 
the  ceiling-laths  of  the  room  below,  are  much  to  be  preferred  to 
single  joists  only  with  ceiling-laths.  They  aff'ord  a  firmer  surface 
for  the  plaster,  which,  in  consequence,  does  not  crack  so  readily, 
and  sound  is  less  easily  carried  from  one  room  to  the  other. 

Wall-papers. — Mention  has  already  been  made  of  the  most 
suitable  material  for  lining  walls,  the  great  object  to  be  attained 
being  smoothness  of  surface,  and  non-porosity ;  the  decorative 
part  of  the  work  has  now  to  be  considered,  in  so  far  as  it  relates 
to  health. 

A  wall-paper  ought  to  have  a  smooth  surface,  so  that  dust 
may  not  collect  on  it,  although  certain  stamped  papers  that  have 
an  uneven  surface  are  easily  cleansed.  The  worst  dirt  collectors 
are  flock  papers.  Most  papers,  unfortunately,  absorb  moisture, 
but  the  worst  in  this  respect  are  the  so-called  satin  papers. 
Washing  papers  are  now  manufactured,  and  some  of  these,  for 
example,  that  known  as  "  Muraline,"  certainly  do  permit  of 
being  washed  without  injury  to  the  colour. 

The  most  important  consideration,  however,  in  selecting 
papers,  is  to  avoid  those  that  contain  arseniC.  Although 
this  danger  is  now  pretty  generally  recognised,  it  is  too  often 
disregarded,  notwithstanding  the  fact  that  papers  in  all  colours 
can  be  had  free  from  it,  indeed  the  best  makers  no  longer  use 
arsenic.  It  is  popularly  supposed  that  green  is  the  only  danger- 
ous colour,  and  that  the  sole  precaution  necessary  is  to  avoid  it; 
this  is  an  absolute  fallacy,  for  other  coloured  papers  may  contain 

arsenic.  . 

The  medicinal  dose  of  arsenic  varies  from  -^^  to  grain,  and 
when  one  considers  that  wall-papers  have  been  found  to  contain 
as  much  as  17  grains  per  square  foot,  the  gravity  of  the  question 
becomes  apparent.  The  danger  attending  the  use  of  arsenical 
wall-papevs  arises  from  the  substance  being  inhaled,  either  as 
dust  particles,  or  in  the  form  of  a  gas— namely,  arsenturetted 
hydrogen,  and  the  risk  of  both  occurrences  is  increased  by  the 
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methods  adopted  in  the  preparation  of  the  paper.  Size  is  iised 
for  the  purpose  of  retaining  the  colour,  and  when  it  dries  it  has 
a  tendency  to  crack  and  peel  oiF,  carrying  with  it  particles  of 
colouring  matter,  which  are  thus  disseminated  throughout  the 
air  of  the  room.  It  would  appear  also  that  size,  in  combination 
with  arsenical  compounds,  has  the  power  of  liberating  the  highly 
poisonous  gas  already  mentioned,  which,  owing  to  its  ready 
absorption  by  the  lungs,  is  the  most  fatal  form  in  which  the 
poison  is  met  with. 

There  is  no  simple  test  by  which  the  public  can  ascertain  the 
presence  of  arsenic  in  wall-paper,  so  that  the  only  safeguard 
is  to  deal  only  with  reliable  firms,  and  if  there  is  any  reason 
to  doubt  their  honesty,  it  is  well  to  ask  for  a  guarantee  with 
regard  to  the  purity  of  the  paper,  which  may  afterwards  be 
verified  by  the  certificate  of  an  analyst.  It  may  be  mentioned 
in  passing,  although  it  does  not  come  within  the  scope  of  this 
work,  that  certain  articles  of  clothing — muslin  for  example — 
as  well  as  artificial  flowers,  and  toys,  may  give  rise  to  arsenical 
poisoning. 

Re-PapePing  of  Walls. — Before  re-papering  a  room  the  old 
paper  ought  to  be  completely  removed,  and  the  walls  should  be 
thoroughly  cleansed.  This  is  a  practice  which  is  by  no  means 
invariably  followed,  although  a  moment's  thought  will  convince 
one  of  its  importance.  Layer  after  layer  of  paper  is  applied,  one 
above  the  other,  by  means  of  paste  composed  of  organic  matter, 
and  the  result  of  this  is  that  decomposition,  which  is  encouraged 
by  the  moisture  and  heat  of  occupied  rooms  (see  p.  73),  ultimately 
takes  place,  and  unwholesome  smells  are  given  off. 

In  concluding  this  chapter  on  house  construction,  it  may  be 
laid  down  as  a  general  axiom,  as  regards  the  interior,  that  angles 
and  projections  should  be  avoided  as  far  as  possible,  especially 
in  situations  beyond  convenient  reach,  as  they  encourage  the 
accumulation  of  dust  and  dirt.  This  caution  applies  equally  to 
articles  of  furniture,  such  as  wardrobes,  projecting  cupboards, 
and  bookcases,  the  tops  of  which,  in  place  of  being  perfectly  flat, 
have  usually  false  cornices  attached  for  the  sake  of  appearance, 
forming  deep  receptacles  in  which  the  dust  of  ages  collects.  In 
the  case  of  new  houses,  it  is  becoming  customary  to  construct 
such  articles  of  furniture  as  fixtures  in  the  walls,  a  practice 
which  economises  space,  and  obviates  the  nuisance  referred  to. 

To  facilitate  cleansing,  it  is  also  desirable  that  all  floor  covei'- 
ings  should  be  easily  removed,  Cappets  ought  not  to  extend 
over  the  whole  floor,  as  they  will  then  seldom  be  taken  up, 
owing  to  the  labour  involved  in  moving  heavy  side  pieces  of 
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furniture.  Thus  dirt  will  collect  within  the  texture  of  the 
material,  and  be  scattered  throughout  the  air  of  the  room  by 
persons  walking  about.  In  bedrooms  especially  the  less  floor 
covering  there  is  the  better. 

Unless  under  exceptional  circumstances,  wooden  floors  should 
not  be  washed,  as  damp  is  thus  difi'used  throughout  the  room. 
This  is  especially  important  in  the  case  of  hospital  floors.  Polish- 
ing with  beeswax  is  a  far  better  proceeding,  and  it  renders  th& 
floor  almost  non-absorbent.* 


CHAPTER  IX. 

INFECTION  AND  DISINFECTION. 


The  subject  to  which  this  chapter  is  devoted  is  one  which, 
ought  to  engage  the  serious  attention  of  the  Sanitary  Inspector 
and  the  public  generally.  It  is  one  concerning  which  the  grossest 
ignorance  prevails,  at  the  cost  of  a  large  amount  of  needless- 
suffering  and  death.  The  royal  president  of  the  1891  Inter- 
national Congress  of  Hygiene  and  Demography,  in  alluding  in 
his  inaugural  address  to  the  class  of  diseases  known  as  prevent- 
able, asked  the  question,  "  If  preventable,  why  not  prevented?" 
In  reply,  it  may  be  said  that  apathy  and  ignorance  on  the  part 
of  the  public  are  mainly  responsible,  and  until  the  people  wak& 
up  to  the  fact  that  without  their  assistance  the  efforts  of  sani- 
tarians to  stamp  out  contagion  must  be  largely  inoperative,  little- 
advance  can  be  made. 

In  order  to  appreciate  the  importance  of  the  precautionary 
measures  which  are  recommended  for  the  purpose  of  preventing 
or  limitin'^  the  spread  of  infectious  disease,  it  is  necessary  in  th& 
first  place°to  consider  what  the  nature  of  the  infective  agents  is, 
and  by  what  channels  they  enter  the  body.  There  are  few  sub- 
jects more  interesting,  none  more  important  to  the  sanitarian, 
than  investigations  into  the  nature  of  that  something,  outside 
and  apart  from  our  bodies,  to  which  we  owe  the  existence  of 
infectious  disease.     Modern  research   in   this   direction  has 

•  For  a  more  detailed,  and  at  the  same  time  simple,  account  of  the 
principles  of  house  construction,  see  the  chapters  devoted  to  the  subject 
by  Mr  P.  Gordon  Smith  and  Mr.  Keith  D.  Young  m  Our  Homes,  edited 
by  Shirley  F.  Murphy. 
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thrown  considerable  light  on  what  formerly  was  wrapt  ia 
obscurity,  and  although  much  yet  remains  to  be  discovered, 
what  has  already  been  accomplished  has  exposed  many  fallacies 
and  brought  about  many  changes  in  the  old  methods  of  pre- 
vention. 

The  researches  ot  Pasteur,  Koch,  and  Klein,  along  with  those 
of  many  other  investigators,  have  revolutionised  preventive 
medicine,  and,  through  their  labours,  the  truth  of  what  was^ 
known  as  the  "germ  theory  of  disease"  may  now  be  said  to 
have  been  proved.  As  the  discovery  of  the  cause  of  disease  is 
the  first  step  towards  the  remedy,  the  more  accurate  our  know- 
ledge, the  more  active  must  our  efforts  be  to  make  use  of  it. 
The  investigations  of  these  men  have  exposed  dangers  to  health 
formerly  unthought  of,  and  already  fresh  legislation  has  been  the 
result. 

More  particular  attention  has  thus  been  directed  to  our  food- 
supply  as  a  source  of  danger  to  health,  and  this  has  led  to  the 
introduction  of  the  "Dairies,  Cowsheds,  and  Milkshops  Order,"' 
and  the  recent  "Infectious  Diseases  Prevention  Act,"  both  of 
which  have  added  to  the  responsibilities  of  sanitary  authorities. 
The  study  of  diseases  of  animals  in  relation  to  those  of  man  has- 
brought  to  light  new  dangers ;  for  example,  the  investigations,, 
at  the  instance  of  the  Local  Government  Board,  into  the  cause 
of  the  now  celebrated  epidemic  of  scarlet  fever  at  Hendon, 
and  later  at  South  Kensington,  in  which  the  contagion  was- 
apparently  ti'aced  to  an  epidemic  affection  of  the  teats  of  cattle 
of  a  trivial  nature.* 

Dr.  Creighton  and  others  have  established  the  identity  be- 
tween tuberculosis  in  man  and  animals,  and  the  knowledge  that 
the  bacillus  of  tubercle,  the  micro-organism  of  that  most  fatal 
disease — consumption — may  be  introduced  into  the  system  by 
cow's  milk  and  butcher's  meat,  has  led  to  important  results, 
which  will  receive  attention  later. 

Again,  as  regards  the  channels  by  which  the  contagion  of 
diphtheria  may  gain  admission,  the  opinion  that  domestic- 
animals  are  in  some  cases  responsible  has,  during  the  past  few- 
years,  been  gaining  ground.  In  1888,  Dr.  Bruce  Low,  in  a 
report  to  the  Local  Government  Board  on  an  epidemic  of  this^ 
disease  which  occurred  at  Enfield,  mentioned  an  instance  ia 
which  a  cat  seems  to  have  communicated  the  infection.  It 

*  See  also  an  account  of  an  epidemic  of  scarlatina  by  Dr.  Bostock  HilL 
Public  Health,  August,  1891. 
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appears  that  a  child,  who  died  from  the  disease,  had  vomited 
on  to  the  floor  on  the  first  day  of  illness,  and  a  cat  was  seen  to 
lick  the  vomit.  In  the  course  of  a  day  or  two  (and  after  the 
boy  had  died)  the  cat  was  found  to  be  suffering  severely  from 
symptoms  very  similar  to  those  noticed  in  the  case  of  the  boy, 
ao  much  so  that  the  owner  destroyed  it.  Early  in  its  illness 
this  cat  was  let  out  into  the  back  yard,  and  a  few  days  later  a 
•cat  belonging  to  a  neighbour,  which  had  also  been  in  the  yard, 
was  found  to  be  suff"ering  in  the  same  way.  The  second  cat, 
■during  its  illness,  was  constantly  nursed  by  four  little  girls,  all 
■of  whom  developed  diphtheria,  and,  apart  from  this,  no  other 
source  of  infection  to  which  they  had  been  exposed  could  be 
traced. 

Dr.  Klein,  in  a  communication  to  the  Royal  Society  in  May, 
1890,  gave  it  as  his  opinion,  and  supported  it  by  very  striking 
evidence,  that  not  only  cats,  but  cows  also,  are  liable  to  suffer 
from  diphtheria. 

Although,  no  doubt,  in  time  further  evidence  will  be  forth- 
■coming  to  establish  a  closer  connection  between  the  diseases  of 
animals  and  those  of  man,  by  far  the  most  frequent  cause  of 
infection  is  personal  communication,  either  direct  or  indirect. 
This  will  be  dealt  with  in  discussing  the  preventive  measures 
appropriate  to  each  disease. 

The  belief,  then,  that  all  infectious  diseases  are  associated  with 
minute  living  g-erms  (micro-organisms)  is  now  generally 
accepted  ;  in  fact,  in  the  case  of  several  diseases  the  connection 
has  been  demonstrated. 

These  germs  possess  an  independent  existence,  and,  when 
introduced  into  the  body,  have  the  power  of  multiplying 
enormously.  Whether  they  are  the  direct  cause  of  the  diseases 
with  which  they  are  associated,  or  whether  the  cause  is  to  be 
attributed  to  morbific  materials  to  which  they  give  rise,  is  still 
an  open  question,  but  this  does  not  aff^ect  the  mam  fact  that 
their  presence  is  an  essential  element  in  the  production  of  what 
are  known  as  specific  infectiOUS  diseaSGS.  Neither  does  it 
matter,  for  our  present  purpose,  in  what  manner  their  existence 
within  the  body  gives  rise  to  the  manifestations  peculiar  to  each 
form  of  disease.  .  . 

Some  of  these  organisms  are  extremely  tenacious  ot  lite  as  is 
shown,  for  example,  by  the  fact  that  the  contagion  of  scarlatina 
has  been  proved  to  retain  its  virulence  for  years  m  clothing.  _ 

In  order  to  combat  the  diseases  of  the  infectious  class,  it  is 
aecessary  toknow  the  habits  and  understand  ^q^nTs"  oad 
the  organisms  which  give  rise  to  them,  and  as  filth,  in  its  broad 
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sense— foul  air,  foul  water,  and  foul  surroundings— is  the  chief 
essential  to  their  existence,  cleanliness  is  the  weapon  to  be  used 
against  them.  That  filth  and  disease  go  hand  in  hand  has  long 
been  recognised ;  it  is  the  discovery  of  the  reason  that  is  of 
recent  date.  The  old  argument — still  often  used — that  certaiii 
insanitary  conditions,  to  which  any  outbreak  of  disease  is 
attributed,  had  long  existed  without  serious  consequences,  can 
now  be  answered  as  follows: — "True,  but  the  one  element 
necessary — the  specific  germ — was  not  present,  although  every- 
thing was  ready  for  its  reception  ;  it  might  have  come  and  gone 
had  it  not  been  so  well  received,  and  no  one  need  have  been 
conscious  of  its  presence."  Although,  then,  to  the  naked  eye  the 
actual  organism  of  disease  is  not  visible,  the  conditions  upon 
which  its  growth  and  development  depend  are,  and  it  is  to  these 
that  our  attention  must  be  directed  in  order  successfully  tc> 
prevent  the  ravages  of  the  invisible  foe.  Given  a  perfect  state 
of  cleanliness,  in  the  broadest  sense  of  the  term,  most  diseases  of 
the  contagious  class  would  become  things  of  the  past.  Until 
this  state  of  perfection  is  reached  (should  this  ever  happen), 
we  must  be  prepared  with  the  means  of  destroying  contagiott 
when  it  is  met  with. 


Behaviour  of  Contagion  within  the  Body. 

After  the  introduction  of  the  contagion  into  the  body,  by  what- 
ever channel,  some  time  elapses  before  the  disease  manifests 
itself;  this  is  termed  the  period  of  inCUbation,  and  it  varies 
in  different  diseases  fi-om,  it  may  be,  a  few  hours  to  several 
weeks  or  even  longer.  This  fact  has  an  important  bearing  in. 
connection  with  the  preventive  measures  to  be  adopted,  and  it 
will  be  referred  to  again  when  we  come  to  consider  each  disease- 
separately. 

During  this  period  the  germs  rapidly  multiply  within  the 
body,  until  what  is  termed  the  period  Of  invasion  is  reached, 
when  symptoms  peculiar  to  the  disease  in  question  become 
manifest.  The  severity  and  duration  of  the  second  period 
varies,  although  in  some  diseases,  such  as  enteric  fever,  the 
duration  is  fairly  constant,  but,  sooner  or  later,  if  no  secondary 
consequences  follow,  and  the  patient  survives,  the  disease  ends 

in  convalescence. 

The  period  of  greatest  danger,  from  an  infectious  point  of 
view,  varies  in  diff'erent  diseases.  In  measles  and  whooping- 
cough,  for  example,  it  corresponds  with  the  early  stage  of  the 
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malady,  in  enteric  and  typhus  fevers  with  the  acute  stage,  Avhile 
in  the  case  of  scarlatina,  small-pox,  and  possibly  diphtheria,  the 
danger  is  greatest  in  the  later  stages  and  during  convalescence, 
although  small-pox  and  diphtheria,  if  not  scarlatina  also,  are 
highly  contagious  from  the  first. 


Mean  Annual  Mortality  from  Scarlatina  per  Million  Living 
AT  Successive  Age-Periods,  1859-85. 


Age. 

Ansoal  Deaths  per  Million  Livino. 

Males. 

Females. 

0  —  1 

1,664 

1,384 

1—2 

4,170 

3,874 

2  —  3 

4,676 

4,491 

3  —  4 

4,484 

4,332 

4—5 

3,642 

3,556 

0-5 

3,681 

3,482 

5  —  10 

1,667 

1,613 

10  —  15 

346 

381 

15  —  20 

111 

113 

20  —  25 

59 

77 

25  —  35 

36 

58 

35  and  upwards. 

13 

15 

All  ages. 

778 

717 

It  must  not  be  inferred,  however,  from  these  remarks  that  a 
relaxation  in  the  precautionary  measures  adopted  is  justifiable 
during  any  stage  of  infectious  disease,  and  it  must  be  remembered 
that  as  stringent  precautions  are  necessary  in  mild  as  in  severe 
cases,  for  it  does  not  follow  that  the  type  will  be  maintained — a 
serious  case  may  owe  its  origin  to  a  mild  one. 
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The  common  practice  of  exposing  children  to  infection,  on  the 
pretext  that  the  ailment,  whatever  it  may  be,  is  mild  in  its 
nature,  and  that,  sooner  or  later,  they  will  contract  the  disease 
in  any  case,  is  greatly  to  be  condemned.  One  especially  hears 
this  argument  used  during  outbreaks  of  measles,  whooping- 
■cough,  and  scarlatina.  It  is,  however,  highly  fallacious,  for  the 
following  reasons : — (1)  A  mild  case  may  give  rise  to  a  serious 
one ;  (2)  it  by  no  means  follows  that  all  should  suffer  during 
■some  period  of  their  existence ;  (3)  one  attack  does  not  neces- 
sarily afford  protection  from  a  second ;  (4)  the  fatality  in  children 
is  nearly  always  greater  than  in  adults ;  (5)  the  liability  to 
attack  diminishes  with  age. 

Case-Mortality.    Deaths  pbb  1,000  Cases  of  Scarlatina 
IN  Hospitals  1874-85.* 


Age. 

Males. 

Females. 

0  —  1 

395 

442 

1  —  2 

384 

346 

2  —  3 

255 

226 

3  —  4 

184 

174 

4  —  5 

130 

112 

0—5 

241 

217 

5—10 

106 

97. 

10  —  15 

56 

53 

15  —  20 

40 

34 

20  —  25 

39 

32 

25  —  35 

75 

43 

35  and  upwards. 

85 

65 

thl^iflh^fi^S''^^       vr*°  ^1'°^  ^  8"^^^*^"^  case-mortality  in  the  second 
The  foregoing  tables,  bearing  on  the  last  two  statements  as 
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regards  scarlatina,  are  taken  from  the  Eegistrar-General's  Report 
fpr  1886.  The  influence  of  sex,  both  as  regards  fatality  and 
liability  to  attack,  is  also  shown,  but  this  does  not  concern  us. 
As  the  figures  on  p.  190  are  based  upon  nearly  half  a  million  deaths 
from  scarlatina,  which  were  registered  during  27  years,  con- 
clusions may  safely  be  drawn  from  them.  The  small  number  of 
deaths  among  adults  as  compared  with  children  is  very  striking ;. 
that  this  is  not  entirely  accounted  for  by  the  tendency  to  attack 
being  greater  in  children,  the  figures  on  the  preceding  page  show. 

These  figures  are  based  upon  17,795  cases  of  scarlatina,  which, 
were  treated  in  the  Metropolitan  fever  hospitals  during  twelve 
years  (1874-85),  and  5,000  cases  recorded  in  the  different  reports 
for  Christiania  as  having  occurred  during  four  years  (1870-73). 
The  reason  for  including  the  latter  cases  was,  that  the  records  of 
the  English  hospitals  did  not  permit  of  the  deaths  which  occurred 
in  children  under  five  years  being  sub-divided  into  yearly  age- 
periods,  whereas  the  figures  taken  from  the  Christiania  reports 
were  so  sub-divided,  and  as  the  death-rates  under  five  years  prac- 
tically correspond  in  both  cases,  it  was  thought  reasonable  tci- 
conclude  that  the  same  would  hold  good  as  regards  the  yearly 
periods.  Further  comment  upon  these  tables  is  unnecessary  j 
they  prove  conclusively  that  the  longer  an  attack  of  scarlatina 
is  delayed  after  the  fifth  year  of  life,  the  less  likelihood  is  there 
of  its  occurrence,  and  that,  should  it  occur,  it  is  less  likely  to 
prove  fatal  for  every  year  that  it  is  delayed  after  the  second 
year  of  age. 

As  regards  measles  and  whooping-cough — the  other  two  diseases 
which  are  erroneously  regarded  as  being  incidental  to  the  lives 
of  all — practically  the  same  remarks  are  applicable,  although 
statistics  on  a  large  scale,  showing  this  to  be  the  case,  are  not 
available.  Both  of  these  diseases  are  less  likely  to  occur  in 
adult  life  than  in  childhood,  and  the  risk  of  death  is  far  greater 
in  infants.  Sixty  per  cent,  of  the  deaths  from  measles  occur 
during  the  first  two  years  of  life,  75  per  cent,  during  the  first 
three,  and  over  90  per  cent,  occur  among  children  under  five 
years ;  while  of  the  fatal  cases  of  whooping-cough,  40  per  cent, 
occur  under  one  year,  75  per  cent,  under  two  years,  and  96  per 
cent,  under  five  years. 

Enough  has  been  said  to  show  the  risks  that  children  run, 
through  careless  exposure  to  infection,  and  the  facts  cannot  be 
too  forcibly  brought  home  to  those  whose  duty  it  is  to  protect 
them. 


INFECTION-  AND  DISINFECTION. 


193 


General  Peeventive  Measures. 


Before  discussing  in  detail  the  special  preventive  measures 
recommended  and  practised  in  the  case  of  each  disease  belonging 
to  the  infectious  class,  it  may  be  well  to  consider  the  general 
principles  that  ought  to  guide  one  in  forming  an  opinion  regard- 
ing their  efficacy  under  the  following  heads,  namely — Isolation, 

Quarantine,  and  Disinfection. 

Isolation  of  the  patient,  to  be  effective,  cannot  under  ordinary 
circumstances  be  accomplished  at  home,  but  in  large  establish- 
ments it  may,  provided  scrupulous  attention  is  paid  to  certain 
details  of  management.  Sometimes  one  does  meet  with  thoughtful 
and  intelligent  parents,  who  in  their  anxiety  to  save  the  rest  of 
the  household  from  the  disease,  and  at  the  same  time  keep  the 
patient  under  their  immediate  care,  will  carry  out,  to  the  letter, 
all  instructions  regarding  the  requisite  preventive  measures; 
but  more  frequently,  however  anxious  people  may  be  not  to  err 
in  any  direction,  inexperience  is  very  apt,  sooner  or  later, 
during  a  long  and  anxious  illness,  to  lead  to  the  neglect  of  some 
vital  precaution.    As  a  rule,  the  only  person  to  be  relied  upon 
IS  a  good  nurse,  who,  from  long  training  and  experience,  has 
acquired  habits  of  caution  which  have  become  almost  automatic 
_  Having  selected  rooms  at  the  top  of  the  house  (or,  better  still 
m  a  detached  wmg)  that  may  be  set  apart  for  the  patient  and 
his  attendants,  all  unnecessary  articles  of  furniture,  carpets 
curtains  and  bed-hangings  should  be  removed,  only  such  as  are 
essential  being  retained  in  the  room.    The  other  occupants  of 
the  house  must  be  forbidden,  on  any  pretext  whatever,  to  pass 
beyond  a  certain  limit,  and  all  necessaries,  such  as  food,  coal,  &c., 
should  be  carried  that  distance  and  no  farther. 

Attention  to  ventilation  in  the  sick  room,  by  the  frequent 
opening  of  windows  at  the  top,  is  of  the  utmost  importance,  and 

L  to  infurelhrr      ^'.^'P'  "^^^^^^       season  may 

mslt  from  It  ^'"^'^       ^'"'^  of  infected  air 

passing  from  the  room  into  the  house;  besides,  by  having  a  fire 

No  aJtLTe^'o?  d^tT-"'  infected  articles  may  U  b'urned  at  once 
r^orwTthout  ffr^^^^^^^^^  or  utensils,  should  be  taken  out  of  the 
present  i     Th.  disinfected,  in  a  manner  to  be  described 

thrroom  witho^,rr?'  '''^ ^"^^  P^*i«^*         not  leave 

^nt:rZ:^'\^^^  their  hands  and  changing  their 

„o„   /   u-  1.  °  ^^^^  T'nat  the  dress  worn  m  nursincr  thp 

case  (which  ought  to  be  of  a  washing  material),  should  be  lift  in 
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the  sick  room,  and  the  substitute  put  on  in  an  adjoining  room, 
which  also  must  be  looked  upon  as  closed  to  the  rest  of  the 
household. 

The  common  practice  of  hanging  sheets,  moistened  in  supposed 
disinfectants,  outside  the  door  of  the  sick  room,  serves  no  pur- 
pose whatever,  as,  even  allowing  that  the  material  used  may  be 
a  disinfectant,  any  air  passing  out  of  the  room  would  not  pene- 
trate the  sheet  but  pass  under  or  round  it.  Vessels  placed 
about  the  house,  containing  Condy's  fluid  or  carbolic  acid,  are 
equally  useless ;  both  certainly  act  to  some  extent  as  deodorants, 
but  by  far  the  best  deodorant  is  fresh  air.  The  public  have  a 
strong  faith  in  such  measures  as  these,  although,  as  will  presently 
be  explained,  they  have  no  real  virtue,  and  on  the  ground  that 
the  false  security  they  afford  may  encourage  a  less  careful 
observance  of  needful  precautions,  their  use  ought  to  be  dis- 
countenanced. 

From  the  above  account  of  what  is  essential  to  successful 
isolation,  it  will  be  apparent  that  the  conditions  cannot  be  ful- 
filled in  the  case  of  cottages  and  small  houses. 

With  regard  to  the  period  during  which  the  patient  should 
remain  isolated,  that  is  a  question  which  must  be  decided  by  the 
medical  attendant,  who  ought  to  certify  when  the  time  of  danger 
is  past;  it  varies  in  different  diseases,  as  will  be  pointed  out 
later. 

The  structural  arrangement  and  management  of  isolation 
hospitals  hardly  come  within  the  scope  of  this  little  volume, 
but  as  it  is  only  by  their  help  that  we  can  hope  to  cope  v^ith 
epidemics,  and  as  at  present  their  provision  is  more  or  less 
optional,  it  is  important  that  the  attention  of  sanitary  author- 
ities should  be  called  to  their  true  value  as  part  of  the  necessary 
machinery  of  public  health  administration,  m  conjunction  with 
the  Compulsory  Notification  of  Infectious  Diseases  Act,  whicli 
is  no  longer  an  adoptive  Act.  It  is  only  by  the  immediate 
isolation  of  early  cases  that  one  can  hope  to  prevent  an  ex- 
tension of  infectious  disease,  and  money  is  certainly  well  spent 
in  providing  the  means  of  doing  this,  for  not  only  is  disease 
thus  curtailed,  and  life  saved,  but  economy  is  exercised,  lor 
illness  means  poverty,  and  poverty  increases  the  rates. 

The  country  at  present  is  by  no  means  well  provided  with 
hospital  accommodation.  Now,  however,  that  County  Councils 
are  empowered  (with  certain  limitations  as  regards  boroughs) 
by  the  Isolation  Hospital  Act,  1893  to  form  joint  hospital 
districts,  and,  if  they  think  fit,  contribute  towards  the  cost  of 
providing  and  maintaining  hospitals,  it  is  to  be  hoped  that 
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•districts  at  present  without  the  means  of  isolating  infectious 
cases  will  soon  no  longer  be  behind  in  respect  of  this  branch  of 
preventive  medicine.  No  doubt  some  difficulty  will  be  experi- 
enced in  putting  this  Act  in  force,  and  it  may  be  found  that 
some  of  its  clauses  require  amending,  but,  even  as  it  is  now 
framed,  if  the  powers  it  confers  on  County  Councils  are 
judiciously  exercised  great  good  may  be  effected  by  it.  For 
•example,  by  forming  large  areas — possibly  a  whole  county — with 
hospitals  at  various  points,  a  staff  of  trained  nurses  could  be 
established  in  a  central  position,  and,  as  occasion  required,  they 
might  be  drafted  off  to  any  part  of  the  county.  The  number  of 
this  staff  could  be  regulated  in  accordance  with  the  prevalence 
■or  otherwise  of  epidemics,  but  the  probability  is  that  it  would 
be  fairly  constant.  By  such  a  system  as  this,  economy  would 
undoubtedly  be  effected,  and  there  need  no  longer  be  any  delay 
in  the  isolation  of  first  cases.  At  present,  in  the  case  of  small 
(hospitals  with  no  permanent  staff,  this  delay  does  occur,  and 
often  leads  to  unnecessary  extension  of  disease.  The  Stafford- 
shire County  Council  have  recently  (1898)  determined  to  con- 
tribute one-third  the  annual  expenditure  (exclusive  of  interest 
on  capital)  to  properly  equipped  and  efficiently  managed  hospitals. 

In  addition  to  isolation  of  the  patient,  it  is  necessary,  in  order 
to  secure  the  full  benefit  from  such  a  proceeding,  to  impose  a 
iperiod  of  quarantine — varying  in  different  diseases,  and  regu- 
lated by  the  duration  of  the  incubation  stage — upon  all  those 
previously  in  contact  with  him.  It  is  obvious  that  unless  this 
precaution  is  observed,  the  object  aimed  at,  namely,  the  stamping 
out  of  the  disease,  may  be  defeated,  for  others  may  already  have 
contracted  it,  and  thus  the  poison  may  be  disseminated  broadcast. 

Difficult  as  it  is  to  secure  proper  isolation,  the  difficulty  is  still 
greater  as  regards  quarantine.  When  illness  occurs  in  a  family, 
it  is  more  than  ever  necessary  that  the  bread-winners  should  be 
at  work.  This  argument,  however,  does  not  apply  in  the  case  of 
children,  who  ought  always  to  be  kept  from  school  until  all 
danger  of  communicating  the  disease  is  over.  If  the  patient  has 
been  isolated,  and  the  premises  have  been  thoroughly  disinfected, 
this  period  need  not  be  prolonged  beyond  the  full  extent  of  the 
incubation  period  of  the  disease  in  question;  but  if,  in  the 
nieantime,  other  members  of  the  family  should  show  symptoms 
of  the  disease,  the  quarantine  period  must  start  again  de  novo 
after  the  isolation  or  termination  of  the  fresh  cases,  and  the 
re-disinfection  of  the  premises,  &c.  In  certain  diseases  both 
isolation  and  quarantine  must  be  enforced  more  rigidly  than  in 
•others. 
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In  the  case  of  small-pox,  for  example,  both  are  of  the  utmost 
importance,  whereas  a  case  of  enteric  (typhoid)  fever  does  not 
call  for  such  extreme  caution,  indeed,  quarantine  if  not  isolation 
may  be  dispensed  with,  provided  every  care  is  observed  in  deal- 
ing with  the  discharges  irom  the  patient,  according  to  the- 
instructions  which  are  given  later  on,  such,  however,  is  seldom 
practicable  at  home.  In  the  case  of  people  engaged  in  certain 
occupations,  quarantine  must  be  strictly  enforced.  For  example, 
tailoring,  dress-making,  glove-making,  washing,  milk-selling,  and 
people  engaged  in  handling  food  or  clothing. 

In  some  towns  quarantine  stations  are  provided  by  the  autho- 
rities, and  the  occupants  of  infected  houses  are  granted  free 
board  and  lodging  until  the  danger  of  communicating  the  disease- 
is  past. 

in  one  town  in  Staffordshire  the  people  themselves,  assisted 
by  the  several  large  employers  of  labour,  render  immense 
assistance  to  the  sanitary  authority  in  preventing  the  spread  of 
infectious  disease,  by  subscribing  to  a  fund  for  enabling  th& 
workmen  either  to  stay  away  from  work,  or  not  to  live  at  home 
when  infectious  disease  attacks  their  families.  The  men  em- 
ployed in  those  works  in  which  the  "  Infectious  Disease  Fund  " 
is  established,  either  have  their  wages  paid  regularly  when  not 
at  work  from  this  cause,  or  are  provided  with  lodgings  away 
from  home  free  of  cost,  while  the  danger  lasts.  In  this  town, 
which  has  a  population  of  36,000,  in  one  year  as  much  as  £312 
has  been  paid  to  workmen  from  the  fund  in  question.  Commend- 
able as  this  voluntary  effort  on  the  part  of  the  people  is,  it 
cannot  be  productive  of  the  good  it  might,  because  there  is  no. 
isolation  hospital  in  the  district.  Quarantine  is  an  excellent 
tliino-  in  conjunction  with  isolation,  but  without  the  latter,  the 
contagion  is 'left  to  spread  from  a  multiplicity  of  unguarded 
centres,  in  place  of  being  confined  to  one  selected  spot.     _  _ 

The  question  of  the  closure  of  SChOOlS  during  epidemic* 
is  one  concerning  which  a  certain  amount  of  difference  of  opinion 
prevails  and  it  may  conveniently  be  discussed  at  this  stage  as 
the  responsibility  rests  with  the  sanitary  authority,  under  the- 
advice  of  the  Medical  Officer  of  Health. 

The  view  held  by  some  is,  that  it  is  a  valuable  measure  to 
adopt  in  all  cases,  while  others  doubt  whether  it  has  been 
demonstrated  that  much  good  results  from  it  The  truth  pro- 
bably lies  between  these  two  opinions,  and  no  hard  and  fast  rule 
can  be  laid  down;  what  is  applicable  to  densely-populated 
Swns  may  not  apply  to  widely-scattered  rural  districts  and  m 
IZTcSeL  modified  course  might  be  the  right  one  to  adopt. 
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In  rural  districts  the  school  is  the  centre  of  communication 
between  families  who  possibly  might  otherwise  see  nothing  of 
€ach  other.  In  such  cases,  to  allow  children  from  distant  vil- 
lages— where,  say,  scai'let  fever  is  prevalent — to  continue  to  con- 
gregate daily,  in  a  centre  where  they  come  in  contact  with 
children  from  other  villages  where  the  disease  does  not  exist, 
would  be  a  rash  and  dangerous  proceeding ;  but  it  does  not 
follow  from  this  that  complete  closure  of  the  school  is  essential 
in  every  case,  as  the  exclusion  of  all  children  belonging  to  the 
infected  area  may,  in  many  instances,  meet  the  case.  When 
several  centres  of  infection  exist  in  a  scattered  district,  there  i3 
little  doubt  about  the  desirability  of  complete  closure. 

In  densely  populated  urban  districts,  on  the  other  hand, 
where,  apart  from  school  attendance,,the  children  freely  associate 
together  in  the  streets  and  houses,  the  advantage  of  closing  the 
schools  is  not  so  obvious,  although,  of  course,  all  children  from 
infected  houses  must  be  debarred  from  attending.  At  the  same 
time,  it  is  but  reasonable  to  suppose  that  the  risk  run  by  meeting 
in  the  open  air  while  at  play  is  considerably  added  to  by  lengthened 
and  close  confinement  in  badly  ventilated  class  rooms.  On  the 
whole,  then,  in  arriving  at  a  conclusion,  while  the  consequences 
from  an  educational  point  of  view  ought  not  to  be  lost  sight  of, 
should  any  doubt  exist  with  regard  to  the  advisability  of  com- 
plete closure,  it  is  unquestionably  the  wiser  course  to  err  on  the 
safe  side. 

It  is  important  that  school  teachers  should  be  informed  cf  the 
existence  of  infectious  cases  when  other  children  of  the  families 
attend  the  school,  so  that  they  may  be  in  a  position  to  prevent 
their  attending.  Teachers  may  render  valuable  assistance  to 
health  officers  during  epidemics  by  notifying  that  certain 
children  are  absent  from  school  owing  to  illness,  as  enquiry 
can  then  be  made  with  regard  to  the  cause.  This  assistance  is 
usually  willingly  given,  and  is  of  value  even  now  that  the 
Notifi^cation  Act  is  universally  in  force,  as  all  cases  are  not 
considered  serious  enough  to  require  medical  attendance,  and  so 
the  parents  may  plead  ignorance  of  the  nature  of  the  ailment, 
and  not  report  the  cases. 

The  all-important  question  of  disinfection  has  now  to  be 
considered,  m  relation  to  patients,  rooms,  and  articles  of  clothing 
and  bedding.  ° 

The  terms  disinfectant  and  disinfection  ought  only  to  be 
applied  to  substances  or  proceedings  which  are  absolutely 
destructive  of  the  virus  of  disease.  They  are  seldom,  however, 
used  by  the  public  in  this  strict  sense.     Many  substances 
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possessing  merely  antiseptic  properties  (the  power  of  arresting- 
the  development  of  germs),  and  even  simple  deodorants,  are 
erroneously  supposed  to  be  disinfectants. 

It  has  been  proved  that  during  certain  stages  in  the  develop- 
ment of  disease  organisms  they  are  more  tenacious  of  life  than 
at  others,  and  that  what  will  suffice  to  kill  the  mature  germ  may 
be  inoperative  against  the  vitality  of  the  spores  or  seed,  which, 
surviving,  continue  to  develop  when  favourable  circumstances 
arise.    A  disinfectant,  therefore,  to  be  of  any  use,  must  not 

only  arrest  the  g'rowth  of,  bixt  absolutely  destroy  the 

morbific  agent ;  any  action  short  of  this,  as  already  hinted,  is. 
worse  than  useless  as  regards  checking  the  disease,  for  it  give* 
a  false  security,  and  so  encourages  laxity  in  the  exercise  of  other 
precautionary  measures. 

The  following  are  the  essential  conditions  in  a  true  disin- 
fectant : — 

(1)  That  it  shall  be  capable  of  killing  germs  and  their  spores; 
(2)  that  it  shall  be  applied  to  every  part ;  (3)  in  sufficient  strength; 
(4)  for  a  sufficient  time. 

These  conditions  have  been  established  by  experiment — the 
only  safe  method  of  arriving  at  a  conclusion — and  unless  all  are 
complied  with,  danger  is  not  averted. 

The  experiments  were  conducted  as  follows  : — A  substance 
known  to  contain  the  virus  of  a  certain  disease,  was  subjected  to 
the  various  methods  of  disinfection  in  use,  and  its  virulence  waa 
afterwards  tested  by  one  of  two  methods — either  by  inoculating 
an  animal  susceptible  to  the  disease  in  question,  or  by  placing 
the  material  under  conditions  favourable  to  the  development  of 
the  germs  (cultivation),  and  observing  the  result.  In  the  first 
case  the  animal  will  contract  the  particular  disease  unless  the 
vitality  of  the  germs  has  been  absolutely  destroyed,  and  in  the 
second  case  failure  is  demonstrated  by  the  fact  that  fresh  germs 
will  develop  in  the  cultivating  medium. 

Of  course  these  experiments  were  conducted  with  the  utmost 
care,  and  the  accuracy  of  the  results  was  in  all  cases  verified 
by  "control  experiments,"  that  is,  by  inoculating  with  or 
cultivating  the  same  virus  which  had  not  been  disinfected. 

The  particular  germs  selected  for  these  experiments  were 
those  which  are  associated  with  anthrax  disease  (anthrax 
bacilli).  These  were  chosen  for  two  reasons — first,  because 
thev  can  easily  be  cultivated,  and  when  inoculated  into  animals 
susceptible  to  the  disease,  they  give  rise  to  unmistakable 
symptoms;  and  secondly,  because  the  spores  of  these  germa 
are  not  readily  killed;  therefore,  what  will  destroy  them  will 
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in  all  probability  with  greater  certainty  destroy  those  of  other 
diseases.  * 

Process  of  Disinfection. 

The  process  of  disinfection  is  conducted  in  a  variety  of  ways, 
according  to  the  necessities  of  the  particular  case — that  is,  whether 
it  be  rooms,  articles  of  clothing  or  bedding,  discharges  from 
patients,  food  and  drink,  &c.,  that  are  infected.  The  means  at 
our  disposal  are— (1)  heat  (dry  or  moist) ;  (2)  chemical  SUb- 
Stances  (in  liquid  or  powder)  ;  (3)  fumigation  (by  gases  or 
vapours) ;  and  last,  but  by  no  means  least,  (4)  fresh  aiP  and 
general  cleanliness.  Each  will  now  be  considered  in  the 
above  order. 

Heat  is  the  best  disinfectant  we  possess.  By  boiling  an 
infected  liquid  or  any  article  of  clothing  for  ten  minutes  all 
ordinary  disease-germs  and  their  spores  are  destroyed.  So,  by 
exposing  any  infected  article  to  steam  at  a  temperature  of  212°  F., 
provided  the  second  and  fourth  conditions  (p.  198)  are  complied 
with,  all  danger  is  removed. 

Dry  heat  is  by  no  means  so  efficacious  as  moist.  Experiments 
made  by  Drs.  Parsons  and  Klein  f  show  that  it  reqviires  an 
exposure  for  a  period  of  four  hours  to  a  dry  heat,  at  a  tempera- 
ture a  little  over  that  of  boiling  water  (212°  to  216°  F.),  to  destroy 
the  spores  of  the  anthrax  germ ;  when  the  heat  is  raised  to  245°  F., 
however,  one  hour's  exposure  suffices.  It  must  be  remembered, 
however,  that  the  latter  temperature,  as  far  as  dry  heat  is  con- 
cerned, very  closely  approaches  the  scorching  point,  most  articles 
being  injured  by  long  exposure  to  a  temperature  above  255°  F. 

When  the  question  of  dry  or  moist  heat  is  considered  from  the 
point  of  view  laid  down  in  the  second  condition,  namely,  that  it 
shall  be  applied  to  every  part,  the  advantage  is  again  found  to  be 
in  favour  of  the  latter,  because  the  penetrating  power  of  moist  is 
much  greater  than  that  of  dry  heat.  Most  articles  that  have  to 
be  disinfected  in  this  manner — blankets,  pillows,  &c. — are  bad 
conductors  of  heat,  and  as  the  infection  is  not  confined  to  the 
exterior,  but  may  penetrate  into  pillows  and  beds,  and  be  en- 
closed in  folds  of  blankets,  it  is  essential  that  the  temperature  of 
the  interior  should  be  raised  to  the  required  point.  The  follow- 
ing figures  show  how  difficult,  indeed,  how  impossible  it  is,  with 

•  For  a  simple  account  of  the  methods  of  cultivation,  &c.,  of  germs,  see 
The  Stonj  of  the  Bacteria  and  their  Felattons  to  Health  and  Disease,  by  T. 
M.  Prudden,  M.D.,  published  by  G.  P.  Putnam  &  Sons. 

+  Supplement,  14th  Annual  Report  Local  Government  Board. 
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dry  heat,  to  arrive  at  this  result.  They  are  the  outcome  of  120 
experiments  by  Dr.  Whitelegge,  with  one  of  the  best  hot-air 
disinfecting  apparatus  in  the  market  (Ransom's),  and  the  figures 
given  represent  the  mean  of  those  Obtained  in  the  series. 

During  the  whole  period  of  exposure,  the  air  introduced  into 
the_ apparatus  was  heated  to  a  temperature  of  255°  F.,  while  the 
registered  temperature  of  the  escaping  air  at  the  end  of  the  ex- 
periments ranged  from  245°  to  250°  F. 

Registering  Maximum  Thermometers  placed  beneath  Layers 

OF  Blankets. 


Duration  of 
exposure. 

2 

Layers. 

4 

Layers. 

6 

Layers. 

12 
Layers. 

18 
Layers. 

4  hours,   .  . 

220°  F. 

206°  F. 

190°  F. 

102°  F. 

139°  F. 

6    „      .  . 

226°  F. 

214°  F. 

208°  F. 

174°  F. 

153°  F. 

1   8     ,,       .  . 

230°  F. 

221°  F. 

215°  F. 

196°  F. 

182°  F. 

The  contrast  between  these  results  and  those  obtained  by 
another  series  of  experiments  with  steam  disinfecting  apparatus, 
is  very  remarkable,  and  demonstrates  conclusively  the  advantage 
of  moist  as  compared  with  dry  air.  "  An  electric  thermometer 
set  so  as  to  ring  at  212°  F.,  was  placed  between  sixteen  or  more 
layers  of  blankets,  and  served  to  indicate  the  exact  interval 
between  the  first  exposure  to  steam  and  the  attainment  of  the 
required  temperature — namely,  212°  F.  .  .  .  the  maximum 
interval  noticed  was  17  minutes."* 

Not  only,  therefore,  is  steam  greatly  superior  to  hot  air,  but 
the  economy  in  time  required  for  the  completion  of  the  process 
is  immense.  Remembering  also  what  has  been  said  with  regard 
to  the  inferiority  of  dry  as  compared  with  moist  heat  at  the 
same  tempei'ature,  even  when  in  perfect  contact  with  the 
infected  article,  and,  considering  that  the  one  fails  to  do  in 
eight  hours  what  the  other  can  accomplish  in  seventeen  minutes, 
there  is  little  question  as  to  which  should  have  the  preference. 

In  the  face  of  what  has  been  said  it  may  be  asked,  "  Is  it  worth 
while  continuing  to  make  use  of  a  hot-air  apparatus?"  The 
answer  is — "Most  certainly,  if  a  steam  apparatus  cannot  be 
obtained,  only,  take  warning  from  what  has  been  said,  and  con- 
tinue the  process  for  at  least  four  hours  after  the  thermometer 
*  Hygiene  and  Public  health,  by  B.  A.  Whitelegge,  M.D. 
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has  registered  a  temperature  of  255°  F.  in  the  intet-Ior  of  the 
chamber."  It  must  be  remembered  that  the  experiments  upon 
which  the  requisite  temperature  has  been  fixed  were  conducted 
with  a  disease  virus  which,  compared  with  others,  is  not  easily- 
destroyed,  and  it  is  possible  that  a  lower  standard  may  meet  the 
case  as  regards  some  infectious  diseases,  although  the  higher 
standard  should  be  aimed  at.  The  use  of  steam  is  inadmissible 
in  the  case  of  leather  articles  and  bound  books,  as  it  destroys 
them,  but,  with  those  exceptions,  it  is  less  injurious  to  clothing, 
<fec.,  than  hot  air. 

Ransom's  hot-aiP  apparatus  consists  of  an  iron  chamber 
with  an  external  covering  of  feit  and  wood  which  economises  the 
heat  by  acting  as  a  non-conductor.  The  heat  is  supplied  by 
means  of  a  circular  gas-burner  connected  with  the  under  surface 
of  the  chamber  by  a  flue  which  conducts  the  hot  air,  together 
with  the  products  of  combustion,  into  the  interior,  equable  distri- 
bution being  secured  by  a  perforated  plate  at  ihe  bottom.  An 
outlet-flue  is  fixed  at  the  top  of  the  chamber.  In  both  flues  a 
thermometer  is  fixed  to  indicate  the  temperature  of  the  incoming 
and  outgoing  air.  In  addition  to  this,  a  mercurial  regulator  is 
fixed  in  the  inlet-flue,  by  means  of  which  the  amount  of  gas 
consumed,  and  consequently  the  amount  of  heat  produced,  can 
be  controlled,  and  this  may  be  adjusted  to  any  temperature 
desired.  As  a  precaution  against  fire,  an  arrangement  is  con- 
nected with  the  outlet-flue  by  which,  when  the  temperature 
Teaches  300°  F.,  a  link  of  fusible  metal  is  melted,  and  by  this 
means  a  damper  is  closed  and  the  supply  of  gas  is  shut  ofi". 

Washington  Lyon's  steam  apparatus  has,  perhaps  until 

quite  recently,  been  most  in  favour  in  this  country.  It  consists 
of  an  oval  chamber  with  double  walls,  and  a  door  at  each  end 
fastened  by  screw-clamps,  one  for  the  introduction  of  infected 
articles,  and  the  other  lor  their  removal  when  the  process  of 
disinfection  is  complete.  Steam  is  discharged  into  the  apparatus 
by  two  pipes,  the  one  communicating  with  the  cavity  formed  by 
the  double  walls,  and  the  other  with  the  interior  of  the  chamber, 
the  amount  of  pressure  in  each  case  being  indicated  by  pressure 
gauges.  ^  The  object  of  surrounding  the  chamber  with  this 
"jacket"  of  steam  is,  in  the  first  place,  to  prevent  loss  of  heat, 
and  secondly,  to  check  condensation.  The  pressure  now  recom- 
mended to  be  used  by  the  makers  is  30  lbs.  per  square  inch  in 
the  jacket,  and  20  lbs.  in  the  interior.  The  articles  to  be 
disinfected  are  conveyed  to  a  room  at  the  inlet  end  of  the 
apparatus,  the  walls  and  floor  of  which  ought  to  be  non-porous, 
to  facilitate  cleansing,  and  which  must  be  completely  separate 
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from  the  receiving  room  at  the  outlet  end.  Having  obtained  a. 
pressure  of  30  lbs.  in  the  jacket,  the  articles  are  placed  in  the- 
■\vire-cage  or  suspended  on  the  rack  provided  for  the  purpose,  and 
are  then  pushed  into  the  chamber  along  rails.  By  means  of  an 
ejector  (a  recent  addition  to  the  apparatus)  a  partial  vacuum  is- 
then  created  in  the  chamber  with  the. view  of  facilitating  the 
penetration  of  the  steam  into  the  clothing,  and  the  steam  is  after- 
wards introduc6d  and  maintained  at  a  pressure  of  20  lbs.  for 
about  half-an-hour.  The  steam  is  then  turned  off  from  the- 
interior  and  the  door  at  the  reverse  end  of  the  apparatus  is- 
opened.  To  assist  the  drying  process,  the  articles  may  be  left  in 
the  chamber  for  a  short  time  longer  exposed  to  the  heat  derived 
from  the  steam  in  the  jacket,  which  has  not  yet  been  turned  off. 

Another  form  of  steam  disinfecting  apparatus  is  manufactured 
by  Goddard,  Massey,  &  Warner,  which  differs  in  certain  details- 
from  Lyon's;  and  still  another,  van  Overbeck  de  Meyer's,  which 
is  designed  for  steam  at  atmospheric  pressure.  Both  these  have^ 
been  favourably  reported  upon. 

The  superior  penetrating  power  of  steam  is  attributed 

by  Dr.  Parsons  to  a  variety  of  causes,  and  the  following  lucid 
description  of  the  two  principal  ones  is  taken  from  Prof  A. 
Wynter  Blyth's  Manual  of  Public  Health  : — 

1.  "  Probably  the  most  important  is  the  large  amount  of  latent 
heat  in  steam.  To  convert  1  lb.  of  water  at  212°  F.  into  steam 
at  212°  F.  requires  nearly  1,000  times  as  much  heat  as  it  does 
to  raise  1  lb.  of  water  from  211°  to  212°  F.  Conversely  a. 
corresponding  amount  of  heat  is  liberated  when  1  lb.  of  steam 
at  212°  F.  is  condensed  into  water  at  212°  F.  When  an  object 
is  heated  by  being  placed  in  hot  dry  air,  not  only  is  no  latent 
heat  yielded  up  to  it  by  the  air,  but  on  the  other  hand,  before- 
the  objec*  can  attain  the  temperature  of  212°  any  water  which 
it  may  contain  (and  all  textile  fabrics,  even  though  dried  at 
ordinary  temperatures,  retain  a  quantity  of  hygroscopic  moisture} 
must  be  evaporated;  in  this  evaporation  heat  passes  into  the 
latent  form,  and  the  attainment  of  the  required  temperature  is- 

thus  delayed.  _         ,     .  ,     ^.        c  :a 

2.  "When  steam  penetrates  into  the  interstices  ot  a  coia 
body  it  undergoes  condensation  in  imparting  its  latent  heat  as- 
aforesaid  to  the  body.  When  condensed  into  water  it  occupies 
only  a  very  small  fraction  of  its  former  volume.  lo  tili  th& 
vacuum  thus  formed  more  steam  presses  forward,  m  its  turn 
vieldinfr  up  its  heat  and  becoming  condensed,  and  so  on  untu 
the  whole  mass  has  been  penetrated.  On  the  other  hand,  hot- 
air  in  yielding  up  its  heat  undergoes  contraction  m  volume  it 
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is  true,  but  only  to  a  very  small  extent  as  compared  with  that 
undergone  by  steam  in  condensing  into  water.  Thus  air  at  250^^ 
F.  in  cooling  to  50°  F.  would  contract  to  f  of  its  previous  volume.' 

In  view  of  recent  experience,  it  would  seem  that  the  plan  of 
exhausting  the  air  from  the  cavity  of  the  apparatus,  adopted  in 
Lyon's  modern  disinfector,  is  not  a  good  one,  and  that  super- 
heated steam  is  not  so  efficacious  as  what  is  termed  saturated 
steam.  Accordingly,  apparatus  without  air  exhausts  and  steam 
jackets,  and  worked  at  a  lower  pressure,  are  now  coming  into- 
favour  in  this  country.* 

The  Geneste  and  Herseher  "Equifex"  apparatus^ 

which  is  manufactured  by  Defries  &  Sons,  is  constructed  on  this- 
principle,  and  costs  considerably  less  than  Lyon's  disinfector.  It 
would  appear  to  fulfil  every  condition  requisite  in  a  thoroughly 
efficient  apparatus. 

Reek's  steam  disinfector,  which  is  the  invention  of 
Captain  Reck,  an  engineer  in  Copenhagen,  is  an  inexpensive, 
simple,  and  apparently  efficient  apparatus.  Many,  it  is  stated,, 
have  now  been  erected,  chiefly  by  the  Scandinavian  and  Belgian 
Governments,  and,  granting  that  its  efficiency  is  proved,  the 
small  cost  of  the  apparatus  is  likely  to  lead  to  its  pretty  general 
adoption  in  this  country. 

The  apparatus  are  made  in  various  sizes,  and  rectangular,, 
oval,  or  cylindrical  in  shape.  The  rectangular  form  is  siiown  in 
the  drawing  (Fig.  103),  together  with  the  boiler  and  necessary 
connections.  The  latter,  with  the  exception  of  the  airing, 
apparatus  for  the  disinfected  articles,  should  be  placed  in  thfr 
room  with  which  the  inlet  end  of  the  apparatus  communicates. 
At  one  end  of  this  room  an  airing  chamber  is  placed,  which, 
together  with  the  airing  chamber  in  the  room  with  which  the 
outlet  end  of  the  apparatus  communicates,  is  heated  either 
directly  from  the  boiler  or  by  means  of  the  exhaust  steam  from 
the  disinfector.  The  latter  may  be  used  provided  the  articles  to 
be  disinfected  are  sufficiently  numerous  to  necessitate  the  process 
being  carried  out  oftener  than  once,  in  which  case,  while  one  lot 
is  being  disinfected  the  previous  lot  is  being  aired.  Only  the 
inlet  or  infected  room  is  shown  in  the  drawing,  and  at  first  it 
strikes  one  that  the  drying  chamber  should  not  be  placed  here. 
It  does  not,  however,  represent  the  drying  chamber  for  the 

see  a. 
read  by 

.  .        •  ,  J  ^^..^ress  held 

in  Liverpool  in  1894,  an  abstract  of  which  will  bft  found  in  the  quarterly- 
journal  of  the  Institute  published  in  January,  1895. 
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Fig.  104— Reek's  Steam  Disinfeetor,  portable  form. 
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disinfected  clothing— that  is  placed  as  already  stated  in  th& 
room  with  which  the  outlet  end  of  the  disinfector  communicates 

 but  one  for  airing  the  infected  clothing  before  introducing 

them  into  the  disinfector,  a  plan  which  is  recommended  as 
conducing  to  more  rapid  penetration  by  the  steam. 

Eeck's  disinfector  was  shown  at  the  exhibition  connected  with 
the  Sanitary  Institute  Congress  held  in  Liverpool  in  the  autumn, 
of  1894,  and,  on  the  author's  suggestion,  the  inventor  kindly 
had  the  apparatus  (the  cylindrical  form  measuring  7  feet  by 
3  feet)  fixed  in  Stafford  after  the  closure  of  the  exhibition  to- 
allow  of  its  power  being  tested.  In  these  trials  the  author  had 
the  advantage  of  the  valuable  help  of  Drs.  "Whitelegge*  and 
Barwise,  the  County  Medical  Officers  of  West  Riding  of  York- 
shire and  Derbyshire,  and  Dr.  Blumer,  the  Medical  Officer  of 
Health  of  Stafford. 

The  special  features  of  the  apparatus  are — (a)  the  iise  of  low- 
pressure  steam,  delivered  to  the  apparatus  by  an  automatic- 
regulator  at  a  rate  which  cannot  be  exceeded,  (b)  the  absence  of 
any  steam  jacket,  and  (c)  an  arrangement  by  which  a  cold  water 
shower  can  be  turned  into  the  chamber  with  the  object  of 
removing  all  steam  from  the  interior  in  the  shortest  possible 
time  after  the  process  of  disinfection  is  completed.  As  regards 
the  cold  shower,  it  is  introduced  at  the  top  of  the  apparatus  and 
falls  on  to  an  umbrella  spread  in  the  upper  part  of  the  hot 
chamber  which  distributes  the  stream  over  a  large  surface  and 
conducts  the  water  to  the  lower  part  of  the  apparatus,  where  it 
escapes  in  such  a  manner  that  it  does  not  come  in  contact  with, 
the  articles  which  are  being  disinfected.  The  result  of  the  sudden 
introduction  of  the  cold  shower  is  a  rapid  cooling  and  the  con- 
densation of  all  live  steam  in  the  chamber,  this  steam  being  auto- 
matically replaced  by  air  entering  through  a  valve  in  the  front  of 
the  apparatus  as  fast  as  the  steam  is  condensed  by  the  cold  water. 

In  the  experimental  trials  the  pressure  employed  did  not 
exceed  1^  lbs.,  and  they  were  conducted  with  the  view  of 
ascertaining  : — (1)  the  penetrating  power  of  the  low-pressure 
steam,  and  the  temperatures  obtained'  in  various  thicknesses  of 
clothing ;  (2)  the  degree  of  moisture  remaining  in  the  articles 
after  the  process;  and  (3)  the  destructive  power  of  the  apparatus 
as  regards  organisms. 

By  means  of  an  electric  thermometer,  set  to  ring  at  212°  P., 
and  recording  maximum  thermometers  placed  between  various 
folds  of  blankets,  &c.,  the  rapidity  of  penetration,  and  the  tem- 
peratures under  different  conditions  as  regards  resistance  were 
ascertained.  The  amount  of  moisture  remaining  in  the  articles 
was  estimated  by  weighing  them  before  and  after  the  process. 
*  Now  H.M.  Chief  Inspector  of  Factories. 
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As  regards  the  efficiency  of  the  apparatus,  its  power  of 
■destroying  various  bacteria,  suspended  in  the  chamber  and 
placed  in  folded  blankets  and  between  mattresses,  was  ascer- 
tained by  cultivation  experiments. 

The  following  table  shows  the  temperature  attained  under 
various  conditions : — 


In  15  Minutes— Folds  op  Blankets. 

In  35  Minutes. 

4  Folds. 

8  Folds. 

16  Folds. 

In  Chamber. 

In  16  Folds, 
Blankets. 

Between 
Mattresses. 

219° 

218° 

212° 

215-6° 

220° 

211* 

As  regards  the  rapidity  of  penetration,  it  may  be  considered 
Tiighly  satisfactory,  for  it  probably  does  not .  often  happen  in 
actual  experience  that  greater  resistance  than  is  represented  by 
16  folds  of  woollen  material  will  have  to  be  overcome,  and  that 
the  results  recorded  in  the  table  can  be  attained  by  the  Eeck 
apparatus  was  demonstrated  by  a  series  of  tests.  To  place  the 
thermometer  between  two  thick  flock  mattresses  is  a  very  severe 
test,  and  it  speaks  well  for  the  apparatus  that  in  35  minutes 
after  the  introduction  of  the  steam  a  temperature  within  1  degree 
of  boiling  point  was  recorded.  It  is  interesting  to  note  that  the 
temperature  in  the  cavity  of  the  chamber  was  over  4  degrees 
lower  than  the  recorded  temperature  within  16  folds  of  blankets 
— a  circumstance  which  may  possibly  be  accounted  for  by  the 
liberation  of  latent  heat  owing  to  condensation  in  the  interstices 
of  the  material. 

As  regards  the  dryness  of  the  blankets  at  the  end  of  the 
process,  the  following  are  the  results  with  and  without  using  the 
cold  water  shower : 


Weight  before  in 

troduction, 
Weight  on  removal, 
Weight  after  shak-  \ 

ing  in  open  air,  .  / 


1 

2 

3 

4* 

5 

6 

7* 

Without  Cold  Showee. 

With  Cold  Shower. 

Two 
Blankets. 

Four  Blankets. 

Two 
Blankets. 

Four  Blankets. 

lbs.  ozs. 

6  5f 

lbs.  ozs. 

12  2 

lbs.  ozs. 

12  2 

lbs.  ozs. 
12  2 

lbs.  ozs. 

6  5i 

lbs.  ozs. 

12  2 

lbs.  ozs. 

12  2 

6  9 

12  9i 

12  H 

12  9i 

6  9i 

12  8J 

12  9J 

6  6| 

12  4 

12  3 

12  7 

6  H 

12  4^ 

12  7i 

'  in  the  lourtn  ana  seveuun  cAjjciimcxius  ^^a,^.^^,,^ 
in  the  apparatus ;  in  the  others  they  were  folded  compactly. 
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Taking  the  means  of  these  figures,  and  expressing  the  degrees 
■of  dampness  by  the  percentage  increase  of  weight  in  each  case 
the  following  results  are  arrived  at : — 


T.,  1  i  /  TTT-ii,  i.  V  r  On  removal  from  apparatus, 
Blankets     Without  shower,  |  ^^^^^  ^^^^^.^^     ^^^^  ^.^^ 

compactly  <  r      removal  from  apparatus, 

folded.     (  With  shower,    .  |  ^^^^  ^^^^^^     ^^^^  ^.^^ 

Blankets  ^  Without  shower,  { 

susrendld.  I  With  shower,    •  {  X^Xkln^^  o^^eT^t ' 


Percentage 
Increase 
in  Weight. 

2-  6 
0-8 

3-  3 
11 

4-  0 
2-6 
4-0 
2-7 


It  would  seem  then  that  the  cold  shower  does  not  assist  in 
the  drying  process,  nor  is  it  claimed  for  it  that  it  does,  but  it  has 
a  very  marked  e£fect  in  condensing  the  steam  in  the  apparatus  ; 
without  it  volumes  of  steam  escaped  on  opening  the  door, 
whereas,  with  it  little  or  no  steam  was  perceptible.  That  the 
shaking  process  is  less  effectual  in  removing  moisture  in  the  case 
of  blankets  loosely  suspended  in  the  apparatus  is  no  doubt 
explained  by  the  fact  that  the  heat  is  largely  retained  in  blankets 
■which  are  folded  up,  and  when  they  are  suddenly  shaken  in  the 
-air  evaporation  would  naturally  be  more  active  than  it  would  in 
the  case  of  blankets  which,  owing  to  the  large  surface  exposed, 
had  cooled  considerably  before  the  shaking  while  being  removed 
from  the  apparatus. 

As  regards  the  bacteriological  tests,  which  Dr.  Barwise  kindly 
•conducted,  anthrax  bacilli  and  spores,  garden  soil,  and  human 
excreta  were  used,  and,  with  the  exception  of  a  few  soil  bacteria, 
which  are  known  to  be  highly  tenacious  of  life  and  which  sur- 
vived the  process,  this  part  of  the  experiment  was  entirely 
successful,  as  was  proved  by  control  experiments  in  every  case. 
The  bacteria,  as  already  mentioned,  were  placed  free  in  the 
chamber,  as  well  as  within  16  folds  of  blankets,  and  between  two 
flock  mattresses,  and  subjected  to  the  prescribed  routine  of 
treatment,  and  in  no  instance,  with  the  above  exception,  did  any 
growth  take  place  on  gelatine  in  the  case  of  the  disinfected 
specimens,  while  in  every  instance  duplicate  specimens  which 
had  not  been  treated  in  the  apparatus  freely  germinated  on 
gelatine  plates. 

To  sum  up  then,  the  experiments  seem  to  warrant  the  conclu- 
sion that  in  Reek's  disinfector  we  have  a  very  efficient  apparatus 
capable  of  destroying  the  ordinary  pathogenic  microbes. 

The  cost  of  an  apparatus  similar  to  the  one  experimented  with, 
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including  the  tubes  for  the  drying  chamber  and  all  necessary 
appliances,  amounts  to  £75,  very  much  less  than  other  efficienO 
apparatus  hitherto  used  in  this  country.  Probably  a  smaller 
apparatus  would  answer  the  requirements  of  public  institutions 
and  small  districts,  in  which  case,  of  course,  the  cost  would  b& 
less. 

The  drawing  (Fig.  104)  represents  a  portable  form  of  Rjck's 
apparatus  which,  in  scattered  districts,  might  be  found  to  be 
uselul.  The  size  corresponding  with  the  one  experimented  with 
at  Stafford  is  said  to  weigh  under  27  cwts.,  and  it  costs  £136. 

Reck  has  recently  improved  his  apparatus  in  several  respects- 
— for  example,  the  boiler,  as  now  arranged,  forms  part  of  the 
apparatus  itself  in  place  of  being  detached,  and  the  principle  of 
using  steam  at  higher  pressure  has  been  adopted  ;  thus  the  cost 
of  the  apparatus  has  been  somewhat  increased. 

Thresh'S  disinfectOP,  recently  designed  by  Dr.  Thresh, 
County  Medical  Officer,  Essex,  is  a  current  steam  apparatus 
by  means  of  which  a  temperature  exceeding  212°  F.  is  obtained 
without  employing  pressure.  This  is  accomplished  by  using  for 
the  "•eneration  of  the  steam  a  saline  solution  which  boils  at  a 
higher  temperature  than  water.  The  apparatus  is  simple,  in- 
genious, and  efficient,  and  it  costs  very  much  less  than  others  in. 
which  high-pressure  steam  is  used. 

The  following  drawing  (Fig.  105),  showing  a  section  of  the- 
apparatus,  will  enable  the  reader  to  understand  its  construction. 
It  will  be  noticed  that  the  chamber  in  this  case  has  only  one- 
door  but  the  apparatus  is  also  made  with  two  doors,  one 
communicating  with  a  room  where  the  infected  articles  are 
introduced,  and  the  other  with  an  entirely  distinct  room,  where 
the  articles  are  removed  on  the  completion  of  the  process  of 
disinfection.    The  principle  of  construction,  however,  in  both 

cases  is  the  same.  ,  ,  ,        •   i  j.  tj 

The  disinfecting  chamber.  A,  is  surrounded  by  a  jacket,  ±5, 
containincr  the  saline  solution,  which  is  maintained  at  a  certain 
level,  and  renewed  as  evaporation  takes  place  by  means  ot  a. 
water  pipe,  L,  connected  with  a  ball-tap  cistern,  I,  fixed  outside 
the  apparatus.  The  furnace,  K,  for  heating  the  saline  solution, 
is  constructed  underneath  the  chamber,  and  the  steam  ^lucb  is- 
thus  generated  in  the  upper  part  of  the  jacket  can  be  directed  by 
xneanf  of  a  valve,  G,  either  into  the  chimney  of  the  f^™' 
downwards  to  a  coil  of  pipes,  E  laid  m  the  f>l;_^^  f 
bottom  of  the  jacket,  through  which  it  circulates  before  entering 

Jhe  chamber  at  the'point,  ^--^S .^-^  -TaTZ's  tl^ 
the  chamber  to  the  furnace  flue  is  a  pipe,  D,  which  allows  the 
steam  to  escape  from  the  interior  of  the  chamber. 
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Communicating  with  the  coil  of  pipes,  E,  in  the  bottom  of  the 
jacket  is  a  pipe  which  is  protected  by  a  valve,  F,  which,  when 
open,  allows  air  to  pass  along  these  pipes,  and  into  the  apparatus 
at  the  point,  C,  already  mentioned.  The  process  is  conducted  as 
follows : — Having  heated  the  solution  in  the  jacket  to  boiling 
point,  during  which  process  the  valve,  G-,  is  adjusted  so  that  the 
steam  is  discharged  into  the  chimney,  the  articles  of  clothing  are 
placed  in  the  disinfector,  and,  having  closed  the  doors,  the  steam 
is  directed,  by  means  of  the  valve,  into  the  chamber,  through, 
which  it  passes  in  a  continuous  stream,  having  traversed  the 
pipes,  E,  where  any  heat  which  may  have  been  lost  by  surface- 
cooling  in  the  cavity  of  the  jacket  is  supplemented.  This  stag© 
of  the  process  is  allowed  to  continue,  as  in  the  case  of  Reek's 


vn  cHiBurr 

DTO  CHIWNEy 


Fig.  105.— Threah's  disinfecting  apparatus. 


apparatus,  for  thirty-five  minutes,  and,  the  disinfection  bein^^ 
now  accomplished,  the  valve,  G,  is  closed  to  the  chamber  and 
opened  to  the  chimney,  and  at  the  same  time  the  valve,  F,  is. 
opened,  thus  allowing  a  current  of  air,  which  has  been  warmed 
by  passing  along  the  pipes,  E,  in  the  boiling  solution,  to  enter 
the  chamber  at  the  pomt,  C,  for  the  purpose  of  airing  the  articles- 
before  removal.  o 

The  salt  which  is  dissolved  in  the  water  is  chloride  of  calcium, 
and  the  boiling  pomt  is  regulated  by  the  strength  of  the  solution 

14 
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The  solution  recommended  by  Dr.  Thresh  boils  at  220°  F.,  and 
gives  off  steam  at  about  215°  F.  Of  course,  the  water  which  is 
lost  by  evaporation  is  constantly  replaced  by  the  cistern,  but  the 
chloride  of  calcium  never  requires  renewal.  A  portable  form  of 
this  apparatus  is  also  made. 

This  apparatus  is  rapidly  coming  into  favour  in  this  country, 
it,  like  Reek's  apparatus,  having  supplied  a  long-felt  want  in  the 
shape  of  an  efl&cient  and  simple  steam  disinfector  at  a  compara- 
tively small  cost. 

The  more  efl&cient  chemical  disinfectants  which  can  now 
be  said  to  be  practically  available  in  a  fluid  form  are — solutions 

of  corrosive  sublimate  (bichloride  of  mercury),  carbolic  acid 

(phenol),  "formalin,"  and  "chinOSOl,"  the  requisite  strength 
of  the  first  named  being  1  part  in  1,000 ;  of  the  second,  5  parts 
in  100 ;  of  the  third,  1  part  in  100 ;  and  of  the  fourth,  1  part 
in  100. 

Carbolic  acid  has  long  been  in  popular  favour  as  a  disin- 
fectant, but,  as  a  rule,  it  has  been  used  in  such  a  diluted  form  as 
to  reduce  it  to  an  ordinary  deodorant,  or  at  best  an  antiseptic. 
Wynter  Blyth*  summarises  the  estimate  he  formed  of  it,  as  the 
result  of  his  own  experiments  and  those  of  others,  as  follows : — 
"  .  .  .  A  1  per  cent,  solution  is  strong  enough  to  destroy  the 
more  feeble  infections,  but  to  be  certain  that  the  more  resistant 
forms  of  germ  life  are  annihilated  it  will  be  necessary  to  use  at 
least  5  per  cent,  solution  in  water,  and  the  action  must  be  pro- 
longed ;  if  specific  excreta  are  treated  it  is  doubtful  whether 
5  per  cent,  solutions  are  of  sufficient  strength,  because  associated 
with  the  hurtful  material  there  is  a  quantity  of  organic  matter 
which  must  on  the  one  hand  remove  some  of  the  phenol  from 
the  sphere  of  action,  and  on  the  other  impede  the  contact  of  the 
phenol  with  the  substance  which  we  wish  to  disinfect." 

Dr.  Ellein  has  shown  that  anthrax  spores  will  resist  a  5  or  6 
per  cent,  carbolic  acid  solution  for  forty-eight  hours,  but  it 
must  be  remembered  that  these  organisms  are  very  highly 
resistant. 

In  talking  of  the  efficiency  of  a  disinfectant  of  a  certain 
strength,  it  is  necessary  to  bear  in  mind  that  it  must  come 
in  contact  with  the  germs  to  be  destroyed  without  undergoing 
further  dilution,  and  remain  in  contact  with  them  a  considerable 
time,  so  that,  if  the  material  to  be  disinfected  is  bulky,  the 
strength  of  the  disinfecting  solution  must  be  increased  accord- 
ingly. It  is  obvious  from  this  that  the  thorough  disinfection  of 
sewage  is  hardly  practicable. 

*  Manual  of  Public  Health. 
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Corrosive  sublimate  is  a  far  more  potent  disinfectant  than 
carbolic  acid,  as  solutions  only  Jjj  the  strength  (1  :  1,000)  are 
requisite.  Unfortunately,  its  extremely  poisonous  character  in- 
terferes with  its  usefulness,  but  if  it  be  artificially  coloured  (it  is 
naturally  colourless),  and  kept  only  in  specially-shaped  bottles 
•with  a  prominent  poison-label  attached,  the  risk  ought  to  be 
reduced  to  a  minimum. 

"  Formalin  "  is  the  name  given  to  a  40  per  cent,  solution  of 
&  gaseous  alcoholic  compound,  known  as  formic  aldehyde.  A 
solution  of  from  1  to  2  per  cent,  of  this  substance  acts  as  a 
powerful  disinfectant,  and  owing  to  its  active  properties  in  this 
direction,  and  to  the  fact  that  it  is  non-poisonous,  it  has  recently 
come  into  great  favour.  Compared  with  carbolic  acid,  not  only 
is  it  a  more  potent  disinfectant,  but  in  solution  of  equal  germi- 
cidal strength  it  costs  considerably  less.  In  its  gaseous  form  it 
is  now  used  for  room  disinfection,  as  will  presently  be  described, 

"ChinoSOl"  is  a  patented  substance  with  very  high  anti- 
septic properties,  which  is  now  taking  the  place  of  carbolic  acid 
and  other  older  disinfectants.  It  is  harmless,  readily  soluble, 
and,  as  a  liquid  disinfectant,  it  now  takes  a  high  place.  Dr, 
Klein  has  shown  that  a  f  per  cent,  solution  (1  in  150)  has  a 
germicidal  power  equal  to  a  5  per  cent,  solution  of  pure  carbolic 
acid. 

Chlorine  in  solution  has  lately  been  more  highly  recom- 
mended than  formerly.  Prof  Delepine  strongly  advocates  its 
-use  as  a  cheap  and  reliable  disinfectant,  and  Dr.  Woodhead, 
Dr.  Klein,  and  others  also  highly  recommend  it.*  A  solution 
■of  sodium  hypochlorite,  containing  10  per  cent,  available  chlorine, 
is  sold  under  the  name  of  "  chloros,"  and  has  strong  germicidal 
properties  when  diluted  ten  times.  For  room  disinfection.  Prof. 
Delepine  recommends  the  washing  of  the  walls  with  a  1  per 
cent,  solution  of  chlorine,  and  in  this  he  is  supported  by  Dr. 
Woodhead.  For  some  years  now  this  has  been  the  method  of 
room  disinfection  adopted  at  Stockport,  and  the  latef  Medical 
Officer  of  Health,  Dr.  Porter,  says  that  it  has  answered  admirably. 

PotassiC  permanganate  in  5  per  cent,  solution  acts  as  a 
disinfectant  when  tested  experimentally,  but  in  practice  it  is 
necessary  to  use  it  in  such  large  quantity  as  to  forbid  its  use  for 
Any  other  than  deodorising  or  antiseptic  purposes.  This  arises 
from  the  fact  that  the  permanganate  is  used  up  in  oxidising  the 
organic  matter  present  in  the  infected  fluid. 

Concerning  the  other  so-called  disinfectants,  namely  :—C/i^OJn'c?e 
*  Jmirnal  of  the.  Sanitary  Institute,  vol.  xviii.  (1898). 
T  Now  County  Medical  Officer,  Shropshire. 
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of  zinc,  sulphate  of  zinc,  sulphate  of  copper,  sul^^hate  of  iron, 
boracic  acid,  cfec,  experiment  has  proved  that  in  practice  they 
come  short  of  what  is  required  in  a  true  disinfectant. 

Fumigation,  by  any  of  the  reagents  commonly  used,  has 
been  shown  by  experiment  to  be  far  -less  efifective  than  has 
hitherto  been  supposed.  In  practice,  possibly  all  we  can  hope 
to  accomplish  is  destruction  of  the  less  resisting  organisms,  and 
nothing  more  than  surface  disinfection  can  be  looked  lor,  as 
penetration  of  fabrics  does  not  take  place. 

Koch  and  others  have  demonstrated  that  sulphurous  acid, 
when  present  in  the  proportion  of  1  per  cent,  of  the  space  to  be 
fumio-ated,  will  destroy  the  germ  of  anthrax  in  half  an  hour,  but 
that  six  times  that  amount  is  inoperative  against  the  spores  ot 
the  same  organism  even  after  several  days  exposure. 

It  has  also  been  shown  that  the  slightest  covering  will  protect 
the  crerms  from  the  effect  of  the  reagent;  for  example,  those  that 
were  enclosed  in  the  pocket  of  a  coat  escaped  destruction— irom 
this  it  is  clear  that  any  infection  other  than  that  which  is 
adherent  to  surfaces,  is  likely  to  retain  its  virulence  after  the 
process  has  been  completed.  ,  i    i  „„ 

Sulphurous  acid  is  generated  by  burning  sulphur,  broken 
into  small  pieces,  in  an  iron  vessel,  and  the  ^^^-^^^'j ^^^^^^f^ 
to  yield  1  per  cent,  of  sulphurous  acid  is  1  lb  per  1,000  cubia 
feet  of  room  space,  that  is  supposing  there  is  no  loss  from  escape. 
As  however,  it  is  impossible  to  insure  that  all  openings  are 
hermetically  sealed,  it  is  well  to  use  a  little  more  than  this- 
hermet  caiiy^e    process  is  conducted  in  the  following  manner  :- 
Sving  carefully  sealed  all  openings  in  the  room,  such  as  h^ 
fire-place,  the  spaces  round  the  window-sashes,  and  any  ventilat- 
ing openin<.s  that  may  exist,  by  pasting  brown  paper  over  them 
S!  Srof  furnit/re,  and  all  articles  that  cannot  be  boiled  r 
otherwise  disinfected,  should  be  arranged  so  as  to  be  as  treeiy 
exposid  as  possible  to  the  fumes.    The  necessary  quantity  ot 
sulphur  is  then  placed  in  one  or  more  vessels  (a  sauce-pan 
answers  very  well)  according  to  the  size  of  the  room-m  a  large 
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«o  for  at  least  twenty-four  hours.  The  furniture  and  other 
articles  ought  then  to  be  carried  into  the  open  air,  where  they 
tshould  undergo  a  thorough  brushing  and  beating,  and  be  left 
exposed  to  the  air  as  long  as  possible. 

Chlorine  gas  is  another  reagent  which  is  preferred  by  some. 
The  proceeding  in  this  case,  as  regards  the  room,  is  the  same  as 
when  sulphur  fumigation  is  practised.  The  most  convenient 
method  of  generating  the  gas  is  by  adding  strong  hydrochloric 
acid  to  chloride  of  lime,  in  the  proportion  of  1  i  to  2  pints  of  the 
former  to  each  pound  of  the  latter,  and  this  is  the  quantity 
recommended  per  1,000  cubic  feet  of  space.  In  this  case  ordin- 
ary basins  must  be  \ised,  not  metallic  vessels,  and  several  of 
them  should  be  placed  at  various  elevations  about  the  room. 
As  the  gas,  which  is  very  poisonous,  is  given  off  immediately,  it 
is  necessary  that  the  acid  should  be  conveniently  placed  near 
each  basin,  so  as  not  to  cause  any  delay  in  the  operation,  and  the 
operator  must  notice  that  the  door  is  open  so  as  to  allow  of  his 
immediate  exit.  The  room  ought  to  remain  closed  for  twelve 
hours. 

The  after  treatment  of  the  room,  no  matter  what  fumigant  is 
used,  is  very  important,  and  here  it  is  that  the  mechanical  etfect 
of  soap  and  water  is  of  service  as  a  disinfectant.  If  the  room 
has  previously  been  papered  it  is  a  wise  precaution  to  strip  off 
the  old  paper  and  repaper  the  walls,  but  in  practice  this  rather 
drastic  remedy  cannot  usually  be  employed.  If,  on  the  other 
hand,  the  walls  have  been  coloured,  they  should  be  scraped  and 
lime-washed,  or  at  least  the  latter.  Painted  walls  must  be 
thoroughly  washed  with  soap  and  water,  as  must  also  the  floor 
and  all  articles  of  furniture  that  allow  of  it. 

Formic  aldehyde  vapour  is  now  highly  recommended  by 
well-known  authorities  as  a  room  disinfectant,  and  as  it  is 
likely  to  entirely  supersede  sulphur  fumigation  it  is  neces- 
sary to  devote  some  space  to  a  description  of  the  process.  As 
has  already  been  stated  it  is  a  thoroughly  reliable  disinfectant 
in  solution  ("formalin"),  and  although  in  its  vaporous  form 
it  is  admittedly  less  efficacious,  there  can  be  no  question  that  in 
practice  it  is  superior  to  sulphur  fumigation. 

As  the  vapour  cannot  be  generated  in  sufficient  quantity  by 
heating  "  formalin,"  various  apparatus  have  been  devised  for  the 
purpose.  The  handiest  and  simplest  of  these  at  present  avail- 
able has  been  brought  out  by  the  Formalin  Hygienic  Company, 
and  is  known  as  the  "  Alformant  Lamp,"  of  which  there  are 
two  varieties,  A  and  B,_the  former  (Fig.  106)  being  the  more 
efficient  of  the  two.  This  is  an  ordinary  methylated  spirit  lamp 
enclosed  in  an  upright  cylinder  which  supports,  above  the  flame 
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of  the  lamp,  a  perforated  metal  cup.  Into  this  cup  tablets  of 
"  paraform "  are  placed,  a  substance  which  is  obtained  by 
evaporating  a  solution  of  formic  aldehyde.  On  lighting  the 
lamp  the  moist  products  of  combustion  of  the  spirit  pass  through, 
the  perforated  cup,  and  the  vapour  which  is  thus  given  off  from 
the  "paraform"  is  chiefly  active  formic  aldehyde.  This  gas  is 
highly  diffusible — more  so  than  sulphurous 
acid  gas — and  it  does  not  discolour  articles, 
neither  does  it  act  xipon  metals  with  the 
exception  of  iron  or  steel.  On  the  other 
hand,  it  renders  blood  stains  permanent,  so 
that  it  must  not  be  used  for  sheets,  &c., 
which  are  so  stained. 

In  place  of  using  this  substance  in  a 
gaseous  form  some  advocate  its  use  in  solu- 
tion in  the  form  of  a  spray.  Dr.  Leslie 
Mackenzie  strongly  advocates  this  method 
of  room  disinfection.*  For  highly  efEcient 
disinfection  Dr.  Kenwood  recommends  the 
vise  of  a  spray  containing  0'5  per  cent,  formic 
aldehyde  followed  by  the  fumigation  pro- 
cess. 

Each  tablet  of  "  paraform  "  weighs  about 
1  gramme,  and  to  obtain  the  best  results 
twenty-five  tablets  should  be  evaporated  for 
feet  of  room  space.     For  large  rooms  it  is 
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Fig.  106. 
'Alformant"  Lamp. 


every  1,000  cubic   ^ 

desirable  to  use  two  or  more  lamps  placed  in  different  parts  of 
the  room. 

As  in  the  case  of  all  fumigation  processes,  it  is  necessary  to 
seal  up  the  room  openings,  and  the  room  should  be  kept  closed 
for  six  hours. 

In  their  advertisements  the  Formalin  Company  recommend 
ten  tablets  per  1,000  cubic  feet  of  room  space ;  but  this,  as  a 
rule,  has  been  found  to  be  insufficient. 

In  this  country  the  value  of  formic  aldehyde  as  a  disinfectant 
has  been  tested  chiefly  by  Mr.  Wynter  Blyth  and  Drs.  Kenwood 
and  Rideal,  and  the  conclusions  they  have  arrived  at  may  be 
summed  up  as  follows : —  .     ,  /.       .  i 

Mr.  Blyth  states  that  excellent  results  were  obtained  irom  the 
evolution  of  a  large  quantity  of  the  gas  in  a  small  room  by 
means  of  an  autoclave,  but  having  failed  to  obtain  such  good 
results  from  the  Alformant  lamp,  he  recommends  its  reconstruc- 


•  The  Lancet,  13th  August,  1S98,  p.  445. 
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tion  so  as  to  allow  of  a  much  larger  quantity  of  paraform 
being  used.* 

Dr.  Kenwood  concludes  that  although  the  best  results  are 
only  obtainable  by  means  of  the  more  elaborate  apparatus,  con- 
sidering the  probable  comparatively  feeble  resisting  power  of 
the  organisms  we  wish  to  destroy,  sufficiently  good  results  can 
be  obtained  by  the  Alformant  lamp,  provided  the  greatest  care 
is  taken  to  seal  the  room.  The  number  of  tablets  used  by  him 
in  his  experiments  was  twenty-one  for  a  room  of  2,004  cubic 
feet  capacity,  the  organism  used  as  a  test  being  the  diphtheria 
bacillus.f 

Dr.  Rideal  concludes  that  sufficiently  good  results  can  be 
obtained  by  the  Alformant  lamp  by  using  ten  tablets  per  1,000 
cubic  feet,  and  that,  in  addition,  by  spraying  the  walls  with 
a  0'5  per  cent,  formic  aldehyde  solution,  the  best  practical 
disinfection  would  be  insured.^ 

That  in  formic  aldehyde  we  possess  a  very  valuable  room 
disinfectant  there  can  be  no  question,  but  it  is  not  by  any 
means  established  that  we  have  yet  available  an  apparatus 
which,  in  practical  use,  is  capable  of  generating  the  vapours 
in  a  sufficiently  active  form  for  thorough  disinfection.  Dr. 
Kanthack,  Professor  of  Pathology  at  Cambridge,  has  lately 
experimented,  with  the  lamp  already  described,  and,  by  way  of 
comparison,  with  a  more  complicated  apparatus  (^Formogene 
Richard  lamp),  by  means  of  which  the  vapours  are  generated 
by  the  incomplete  combustion  of  strong  wood  spirit.  His  ex- 
periments undoubtedly  show  that  the  Formogene  Kichard  lamp 
is  far  more  efficacious  than  the  Alformant  lamp,  at  the  same  time 
it  is  doubtful  whether  its  somewhat  complicated  nature  and  the 
conditions  of  efficient  working  would  not  militate  ao;ainst  its 
success  m  practice. 

The  following  is  a  summary  of  Dr.  Kanthack's  principal  con- 
culsions : — 

1.  That  the  Formogene  Richard  lamp  is  much  more  certain 
than  the  Alformant  lamp. 

2.  That  even  in  comparatively  small  rooms  it  is  desirable  to 
use  two  lamps. 

3.  That  formic  aldehyde  does  not  penetrate  deeply,  so  that  it 
cannot  be  used  for  the  sterilisation  of  blankets,  linen,  &c., 
heaped  one  upon  the  other ;  it  is  merely  a  superficial  dis- 
infectant. 

*  Piiblic  Health,  vol.  ix.,  p.  299  (June,  1897). 

t  Journal  of  the  Sanitarij  Institute,  vol.  xviii.  (1898). 

X  Disinfection  and  Disinfectants,  Second  Edition  (1898),  p.  332. 
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4.  That  it  does  not  damage  metals,  dyes,  or  most  colours, 
although  it  may  slightly  alter  some  aniline  dyes. 

5.  That,  therefore,  if  sufiGlciently  produced,  formic  aldehyde 
is  useful  for  the  superficial  disinfection  of  such  substance  as  are 
injured  by  steam  or  liquid  disinfectants,  or  by  irritant  gaseous 
bodies  such  as  chlorine.* 

From  the  conflict  of  opinion  above  recorded,  it  is  difficult  to 
arrive  at  a  very  definite  notion  regarding  the  true  practical 
value  of  this  new  means  of  disinfection.  Granting,  however, 
that  the  Alformant  lamp  is  the  only  conveniently  practicable 
means  at  present  available  for  producing  the  vapours,  the  follow- 
ing are  probably  the  safe  conclusions  to  arrive  at : — 

1.  That  surface  disinfection  only  can  be  expected,  and  that 
with  that  limitation  the  process  is  reliable  in  practice. 

2.  That  it  is  well  to  use,  at  least,  two  lamps,  except  in  the 
case  of  the  smallest  rooms. 

3.  That  preliminary  spraying  with  from  J  to  1  per  cent, 
formic  aldehyde  solution  will  greatly  add  to  the  efficiency  of 
the  process. 


•  The  Lancet,  22nd  Oct.,  1898,  p.  1049. 
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General  Preventive  Measures  against  Epidemic  Disease. 

The  following  is  a  verbatim  copy  of  a  memorandum  issued  by 
the  Local  Government  Board  as  to  the  precautions  which  should 
be  adopted  in  places  which  are  attacked  or  threatened  by 
epidemic  disease.  It  is  reproduced  here,  at  the  risk  ot  re- 
petition, because  of  the  importance  of  the  subject,  and  because 
it  contains  many  valuable  hints  which  cannot  be  impressed  too 
forcibly  on  those  whose  duty  it  is  to  safeguard  the  public  m 
such  circumstances  : — 

"  1,  Wherever  there  is  prevalence  or  threatening  of  cholera, 
diphtheria,  fever,  or  any  other  epidemic  disease,  it  is  of  more 
than  common  importance  that  the  statutory  powers  conferred 
upon  Sanitary  Authorities  for  the  protection  of  the  public  health 
should  be  well  exercised  by  those  Authorities,  acting  with  the 
advice  of  their  Medical  Officers  of  Health. 

"  2.  Proper  precautions  are  equally  requisite  for  all  classes  of 
society.  But  it  is  chiefly  with  regard  to  the  poorer  population, 
therefore  chiefly  in  the  courts  and  alleys  of  towns,  and  at  the 
labourers'  cottages  of  country  districts,  that  local  authorities  are 
called  upon  to  exercise  vigilance,  and  to  proffer  information  and 
advice.  Common  lodging-houses,  and  houses  which  are  sub-let 
in  several  small  holdings,  always  require  particular  attention. 

"  3.  Wherever  there  is  accumulation,  stink,  or  soakage  of 
liouse  refuse,  or  of  other  decaying  animal  or  vegetable  matter, 
the  nuisance  should  as  promptly  as  possible  be  abated,  and 
precaution  should  be  taken  not  to  let  it  recur.  Especially 
examination  should  be  made  as  to  the  efficient  working  of  sewers 
and  drains,  and  any  defect  therein,  and  any  nuisance  therefrom 
or  from  any  foul  ditches  or  ponds,  should  be  got  rid  of  without 
delay.  The  ventilation  of  sewers,  the  ventilation  and  trapping 
of  house  drains,  and  the  disconnection  of  cistern  overflows  and 
sink  pipes  from  drains  should  be  carefully  seen  to.  The 
scavenging  of  the  district,  and  the  state  of  receptacles  for 
excrement  and  of  ashpits  or  dust-bins,  will  require  close 
attention.  In  slaughter-houses,  and  wherever  animals  are  kept, 
strict  cleanliness  should  be  enforced. 

"  4.  In  the  removal  of  filth  during  periods  of  epidemic  disease, 
it  is  commonly  necessary  to  employ  chemical  agents  for  reducing 
or  removing  the  ofl'ence  and  harm  which  may  be  involved  in  the 
disturbance  of  the  filth.  In  the  removal  of  privy  contents  these 
agents  are  more  particularly  wanted  if  the  disease  in  question  be 
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cholera  or  enteric  fever.  The  chemical  agent  should  be  used 
liberally  over  all  exposed  surfaces  from  which  filth  has  been, 
removed.  Unpaved  earth  close  to  dwellings,  if  it  be  sodden 
with  slops  or  filth,  ought  to  be  treated  in  the  same  way. 

"  5.  Sources  of  water-supply  should  be  well  examined.  Water 
from  sources  which  can  be  in  any  way  tainted  by  animal  or 
vegetable  refuse,  especially  those  into  which  there  may  be  any 
leakage  or  filtration  from  sewers,  drains,  cesspools,  or  foul 
ditches,  ought  no  longer  to  be  drunk.  Above  all,  where  the- 
disease  is  cholera,  diarrhoea,  or  enteric  fever,  it  is  essential  that 
no  impure  water  be  drunk. 

"  The  liability  of  leaky  water-pipes  to  act  as  land  drains  and 
to  receive  foul  matters  as  well  as  land  drainage  through  their 
leaks  is  not  to  be  overlooked.  And  such  leaky  pipes,  running 
full  of  water  with  considerable  velocity,  are  liable  to  receive,  l)y 
lateral  insuction  at  their  points  of  leakage,  external  matters  that 
may  be  dangerous.  This  latter  fact  is  not  recognised  so  generally 
as  it  should  be ;  and  ignorance  of  it  has  probably  baffied  many 
inquiries  in  cases  where  water  services  have  in  truth  been  the 
means  of  spreading  disease. 

"  If,  unfortunately,  the  only  water  which  for  a  time  can  be  got 
should  be  open  to  suspicion  of  dangerous  organic  impurity,  it 
ought  at  least  to  be  boiled  before  it  is  used  for  drinking,  but 
then  not  to  be  drunk  later  than  twenty-four  hours  after  it  has. 
been  boiled.  Filtering  of  the  ordinary  kind  cannot  by  itself  be- 
trusted  to  purify  water.  It  cannot  be  too  distinctly  understood 
that  dangerous  qualities  of  water  are  not  obviated  by  the 
addition  of  wine  or  spirits. 

"  6.  When  there  appears  any  probable  relation  between  the 
distribution  of  disease  and  of  milk  supplies,  the  cleanliness  of 
dairies,  the  purity  of  the  water  used  in  them,  the  health  of  the 
persons  employed  about  them,  and  the  health  of  the  cows  that 
furnish  milk  should  always  be  carefully  investigated.  Even 
apart  from  any  apprehension  of  milk  being  concerned  in  a 
particular  outbreak  of  disease,  it  is  desirable  that  English  people 
should  adopt  the  custom,  which  is  always  followed  in  some 
continental  countries,  of  boiling  all  milk  at  once  upon  its 
recei)tion  into  a  house. 

"7  The  washing  and  lime-whiting  of  uncleanly  premises, 
especially  of  such  as  are  densely  occupied,  should  be  pressed 
with  all  practicable  despatch.  ,  .  i,       i  „ 

<'8  Overcrowding  should  be  prevented.  Especially  where 
disease  has  begun,  the  sickroom  should,  as  far  as  possible,  be 
free  from  persons  who  are  not  of  use  to  the  patient. 
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"Ample  ventilation  should  be  enforced.  It  should  be  seen 
that  windows  are  made  to  open,  and  that  they  are  sufficiently 
opened.  Especially  where  any  kind  of  infective  fever  has  begun, 
it  is  essential,  both  for  patients  and  for  persons  who  are  about- 
them,  that  the  sickroom  and  the  sickhouse  be  constantly 
traversed  by  streams  of  fresh  air.  _ 

"  9.  The  cleanliest  domestic  habits  should  be  enjoined.  Eefuse 
matters  should  be  speedily  removed  or  destroyed ;  and  things- 
which  have  to  be  disinfected  or  cleansed  should  always  be 
disinfected  or  cleansed  without  delay. 

"  10.  Special  precautions  of  cleanliness  and  disinfection  are 
necessary  with  regard  to  infective  matters  discharged  from  the 
bodies  of  the  sick.  Among  discharges  which  it  is  proper  to- 
treat  as  infective  are  those  which  come  in  cases  of  small-pox 
and  scarlatina  from  the  affected  skin ;  in  cases  of  cholera  and 
enteric  fever  from  the  intestinal  canal ;  in  cases  of  diphtheria 
and  scarlatina  from  the  nose  and  throat ;  likewise,  in  cases  of 
any  eruptive  or  other  epidemic  fever,  the  general  exhalations  of 
the  sick.  The  caution  which  is  necessary  with  regard  to  such 
matters  must,  of  course,  extend  to  whatever  is  imbued  with 
them ;  so  that  bedding,  clothing,  towels,  handkerchiefs,  and 
other  articles  which  have  been  in  use  by  the  sick  may  not 
become  sources  of  mischief,  either  in  the  house  to  which  they 
belong  or  in  houses  to  which  they  are  conveyed.  So  far  aa 
articles  of  this  class  can  be  replaced  by  rags  or  things  of  small 
value,  it  is  best  to  use  such  things  and  burn  them  when  they 
are  soiled.  Otherwise  clothing  and  infected  articles  should  be 
subjected  to  the  disinfectant  of  the  sick  room  or  be  removed  for 
disinfection  by  heat. 

"  In  enteric  fever  and  cholera  the  evacuations  should  be 
regarded  as  capable  of  communicating  an  infectious  quality  to- 
any  nightsoil  with  which  they  are  mingled  in  privies,  drains,  or 
cesspools ;  and  after  such  disinfection  of  them  as  is  practicable, 
they  should  be  disposed  of  without  delay  and  under  the  safest 
conditions  that  local  circumstances  permit.  They  should  not  be 
thrown  into  any  fixed  privy  receptacle,  and  above  all,  they  must 
never  be  cast  where  they  can  run  or  soak  into  sources  of  drinking 
water. 

"  11.  All  reasonable  care  should  be  taken  not  to  allow  infective 
disease  to  spread  by  the  unnecessary  association  of  sick  with 
healthy  persons.  This  care  is  requisite,  not  only  with  regard  to 
the  sick  house,  but  likewise  with  regard  to  schools  and  other 
establishments  wherein  members  of  many  different  household* 
are  accustomed  to  meet. 
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"  12.  If  disease  begins  in  houses  where  the  sick  person  cannot 
be  properly  accommodated  and  tended,  medical  advice  should  be 
taken  as  to  the  propriety  of  removing  him  to  an  infirmary  or 
hospital.  Every  Sanitary  Authority  should  have  in  readiness 
■a  hospital  for  the  reception  of  such  cases. 

"  Where  dangerous  conditions  of  residence  cannot  be  promptly 
remedied,  it  will  be  best  that  the  inmates,  while  unattacked  by 
■disease,  remove  to  some  safer  lodging. 

"13.  Privation,  as  predisposing  to  disease,  may  require  special 
measures  of  relief 

"  14.  In  certain  cases  special  medical  arrangements  are  neces- 
•sary.  For  instance,  as  cases  of  cholera  in  this  country  sometimes 
begin  somewhat  gradually  in  the  comparatively  tractable  form 
of  what  is  called  'premonitory  diarrhoea,'  it  is  essential  that, 
where  cholera  has  appeared,  arrangements  should  be  made  for 
.affording  medical  relief  without  delay  to  persons  attacked,  even 
slightly,  with  looseness  of  bowels.  So,  again,  where  small-pox 
is  the  prevailing  disease,  it  is  essential  that  all  unvaccinated 
persons  (unless  they  previously  have  had  small-pox)  should  very 
promptly  be  vaccinated ;  and  that  re-vaccination  should  be 
performed  in  cases  properly  requiring  it. 

"15.  It  is  always  to  be  desired  that  the  people  should,  as  far 
<as  possible,  know  what  real  precautions  they  can  take  against 
the  disease  which  threatens  them,  what  vigilance  is  needful  with 
regard  to  its  early  symptoms,  and  what  (if  any)  special  arrange- 
ments have  been  made  for  giving  medical  assistance  within  the 
district.  For  the  purpose  of  such  information,  printed  hand-bills 
or  placards  may  usefully  be  employed,  and  in  cases  where  danger 
is  great,  house-to-house  visitation  by  discreet  and  competent 
persons  may  be  of  the  utmost  service,  both  in  quieting  un- 
reasonable alarm  and  in  leading  or  assisting  the  less  educated 
and  the  destitute  parts  of  the  population  to  do  what  is  needful 

for  safety.  ,  ,     ^  •  e 

"16.  The  present  memorandum  relates  to  occasions  oi  emer- 
<rency  "  Therefore  the  measures  suggested  in  it  are  essentially 
an  extemporaneoiis  kind;  and  permanent  provisions  for 
£ecurin<r  the  public  health  have,  in  express  terms,  been  but  little 
insisted"  on  It  is  to  be  remembered,  however,  tliat  in  pro- 
T)ortion  as  a  district  is  habitually  well  cared  for  by  its  Sanitary 
Authority,  the  more  formidable  emergencies  of  epidemic  disease 
.are  not  likely  to  arise  in  it.  ■  r  k„ 

"17  Provision  by  the  public  authority  for  disinfection  by 
teat  of  bulky  articles,  and  of  those  which  cannot  without  injury 
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be  exposed  to  chemical  agencies,  ought  always  to  be  in  readiness. 
Without  such  provision  no  complete  disinfection  can  be  effected. 
Partial  and  nominal  disinfection,  besides  being  wasteful,  may  b& 
mischievous,  as  giving  rise  to  a  false  security. 

"  18.  The  following  system  of  domestic  disinfection  may  be 
commended  to  Sanitary  Authorities  who  have  already  provided 
adequate  public  means  for  the  disinfection  and  for  the  disposal 
of  infected  matters  and  things  : — 

"  (a)  For  the  purposes  of  the  sick  room,  such  as  the  reception 
of  soiled  handkerchiefs,  sheets,  and  the  like,  as  well  as  for  tlie- 
swabbing  of  floors,  a  valuable  disinfecting  solution  may  be  made 
with  perchloride  of  mercury.  It  is  well  to  have  this  solution 
slightly  acid,  coloured  also  in  such  a  way  that  it  shall  not  readily 
be  confused  with  drinks  or  medicines ;  and  proper  caution  should 
be  given  to  avoid  accidents  in  its  use.  Sanitary  Authorities- 
will  find  it  advantageous  to  have  such  a  solution*  prepared 
under  the  direct  instructions  of  the  Medical  Ofl&cer  of  Health, 
and  supplied  of  a  uniform  strength  at  the  infected  house  upon 
the  order  of  that  officer. 

"  (b)  In  places  provided  with  proper  systems  of  excrement 
disposal,  excrements  of  cholera  and  enteric  fever,  after  being 
treated  in  detail  with  the  same  disinfecting  solution  in  ample- 
quantity,  may  be  safely  put  into  the  ordinary  closet ;  but  special 
care  as  to  the  flushing  of  drains  and  sewers,  and  special  frequency 
in  the  removal  and  exchange  of  excrement  receptacles,  will 
commonly  be  wanted.  Where  the  only  closet  is  one  that, 
communicates  with  a  cesspool  or  privy  pit,  the  best  arrangement 
for  the  disposal  of  infected  stools  that  under  these  improper 
local  circumstances  may  be  found  practicable  will  have  to  be- 
adopted. 

"  (c)  A  substance  generally  available  in  the  removal  of  filth 
from  privies  and  ashpits,  and  for  application  to  foul  earth  and 
the  like,t  is  sulphate  of  iron  (green  copperas),  either  in  a  strong 

*  A  solution  fitted  for  the  desired  purposes  may  be  made  -with  i  oz. 
corrosive  sublimate,  1  fluid  oz.  hydrochloric  acid,  and  5  grains  of  com- 
mercial aniline  blue,  in  3  gallons  (a  bucketful)  of  common  water.  It  ought 
not  to  cost  more  than  3d.  the  bucketful,  and  should  not  be  further  diluted. 
The  use  of  non-metallic  vessels  (wooden  or  earthenware  house  tubs  or 
buckets)  should  be  enjoined  on  those  who  receive  it,  and  articles  that  have- 
been  soaked  in  it  should  be  set  to  soak  in  common  water  for  some  houra 
before  they  go  to  the  wash. 

+  The  removal  of  dangerous  filth  is  here  the  object  to  be  attained.  It 
cannot  confidently  be  stated  that  either  the  iron  salt  or  any  available, 
substance  will  efl'ect  a  true  disinfection  of  such  masses  of  filth  as  are  herer 
in  question. 
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solution  made  by  stirring  crystals  of  the  salt  with  five  or  ten 
times  their  bulk  of  hot  water,  or  in  the  form  of  powder,  to  which 
form  the  crystals  may  be  readily  brought  after  desiccation. 
This  agent  should  be  used  in  quantity  sufficient  to  destroy  all 
odour,  and  in  the  removal  of  filth  accumulations  it  should  be 
well  mixed  with  successive  layers  of  the  matter  to  be  removed. 
The  dry  form  of  application  is  to  be  preferred  where  masses  of 
wet  or  semi-solid  filth  have  to  be  dealt  with. 

"(d)  For  disinfection  of  the  air  of  rooms,  after  the  room 
has  been  prepared  by  the  removal  of  persons,  and  of  such 
articles  as  are  best  disinfected  by  heat,  and  by  the  closing  of 
windows  and  crevices,  sulphurous  acid  gas  in  ample  quantity 
may  be  evolved,  the  doors  being  kept  closed  for  six  hours  or 
more.  The  amount  of  sulphurous  acid  required  for  the  dis- 
infection of  a  moderate  sized  room  can  be  obtained  by  burning 
1^  lbs.  of  sulphur  (roll  brimstone)  in  a  pipkin  over  a  small  fire 
placed  in  the  middle  of  a  room,  with  an  old  tray  or  the  like 
to  protect  the  flooring.  These  processes  should  be  efiected  by 
skilled  persons  acting  under  the  directions  of  the  Medical  Officer 
of  Health. 

"  (e)  After  measures  of  disinfecting  a  room  have  been  taken, 
all  wall  paper  should  be  stripped  from  the  walls  and  be  burned, 
and  the  room  ought  to  have  its  ceiling  and  walls  thoroughly 
washed  or  lime-whited. 

"  19.  For  detailed  information  on  disinfection  by  heat,  on 
hospital  accommodation,  and  on  small-pox,  and  on  questions 
of  school  administration  during  the  prevalence  of  infectious 
disease,  see  the  Office  Memoranda  and  Reports  on  these 
subjects. 

"R.  THORNE  THORNE, 

"Medical  Officer, 

"Local  Government  Board, 

"Medical  Department, 

"Augiist  26th,  1892." 

"With  reference  to  the  above  recommendations,  so  far  as  the 
disinfection  of  rooms,  articles  of  clothing,  discharges,  &c.,  is  con- 
cerned it  is  likely  that  if  the  memorandum  was  revised  some  of 
the  recently  introduced  methods  of  disinfection  already  described 
would  be  suggested  in  preference  to  those  in  favour  when  the 
document  was  published. 
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Special  Preventive  Measures  for  Various  Diseases. 

So  far,  we  have  been  considering  the  question  of  prevention 
from  a  general  standpoint ;  we  must  now  apply  the  principles 
laid  down  to  each  of  the  more  common  infectious  diseases,  and 
in  order  to  do  so  it  is  necessary  to  go  somewhat  into  detail  con- 
cerning the  characteristics  of  each,  not  from  the  point  of  view  of 
diagnosis  or  treatment — questions  with  which  medical  men  alone 
have  to  deal — but  simply  in  order  to  make  intelligible  the  reasons 
for  the  precautions  recommended  in  each  case. 

First,  then,  with  regard  to  quarantine  and  isolation.  As 
already  stated  (p.  195),  the  duration  of  each  is  regulated  by  the 

period  of  incubation  and  the  period  of  infection. 

The  following  are  the  periods  of  quarantine  and  isolation 
recommended : — 


Quarantine  to  be 
Required 
alter  Last  Exposure 
to  Infection. 

Shortest  Period 
of  IsolatioD  after  an 
Attack. 

Small-pox,    ,       .       .  . 

18  days. 

6  weeks. 

Chicken-pox, 

18 

)f 

3  „ 

Scarlet  fever,       .  , 

14 

>i 

6  „ 

Diphtheria,  .... 

12 

If 

4 

Measles  

16 

j> 

3  „ 

German  measles,  . 

16 

91 

3  „ 

Whooping-coiigh,  . 

21 

»1 

6  „ 

Mumps,  .... 

24 

ff 

4  „ 

Enteric  fever,       .       .  . 

21 

if 

4  » 

Typhus  fever, 

21 

ff 

4 

The  quarantine  figures  (excepting  enteric  and  typhus)  are 
those  suggested  by  the  Association  of  Medical  Officers  of  Schools ; 
those  in  the  second  column  cannot  be  regarded  as  fixed  and 
absolute  under  all  circumstances.  In  the  case  of  scarlet  fever, 
for  example,  until  all  "peeling"  has  ceased— and  throat-,  ear-,  or 
other  symptoms  have  disappeared — the  danger  of  infection  is 
not  over,  and  these  may  continue  for  a  longer  period  than  six 
weeks.  Neither  in  the  case  of  small-pox  is  the  limit  a  safe  one. 
In  fact,  it  is  not  wise  to  be  guided  by  a  hard  and  fast  rule ;  in 
some  cases  the  period  specified  may  be  needlessly  long,  while  in 
others  it  may  not  be  long  enough ;  the  question  can  only  be 
definitely  settled  by  the  medical  man  in  attendance. 
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"VVitli  the  medical  treatment  of  infectious  cases,  as  already- 
stated,  we  have  nothing  whatever  to  do,  but  a  knowledge  of  the 
special  features  of  each,  so  far  as  they  affect  the  management 
from  a  preventive  point  of  view,  must  not  be  overlooked. 

Small-pox,  although  still  a  much  dreaded  disease,  has  lost, 
many  of  its  terrors  since  the  introduction  of  vaccination,  and 
those  who  select  to  avail  themselves  of  that  protective  measure, 
provided  re-vaccination  is  not  neglected,  can  afford  to  view- 
exposure  to  infection  with  little  or  no  dread  of  evil  conse- 
quences. The  period  of  incubation,  when  the  disease  is  con- 
tracted in  the  ordinary  way  by  infection,  is  probably  about- 
twelve  days,  and  within  two  days  of  attack  the  characteristic 
rash  makes  its  appearance.  The  disease  is  infectious  from  the 
earliest  period  of  its  manifestation,  probably  by  the  breath,  and 
danger  exists  during  the  whole  course  of  its  progress,  but  parti- 
cularly so  after  the  pustular  stage,  when  the  scabs  begin  to- 
separate.  Danger  is  not  over  until  all  the  scabs  have  separated 
in  mild  cases  this  may  happen  in  about  three  weeks,  but  in 
others  isolation  may  be  necessary  for  six  weeks,  or  even  longer. 
In  most  cases  probably  the  virus  is  inhaled,  but  in  this,  as  in. 
other  infectious  diseases,  it  is  possible  food  may  be  the  vehicle. 
It  would  appear  from  the  evidence  of  recent  epidemics  that  the- 
infection  may  be  conveyed  by  the  air  considerable  distances,, 
further  than  is  the  case  with  other  infectious  diseases,  a  circum- 
stance which  has  an  important  bearing  on  the  position  of  small- 
pox hospitals. 

In  the  management  of  small-pox  cases,  the  free  ventilation  by 
open  windows  should  never  be  omitted,  and  all  the  excretions- 
and  discharges  from  the  patient  ought  to  be  disinfected,  either 
by  burning,  or  by  the  addition  of  a  1  per  cent,  solution  of 
corrosive  sublimate — this  strength  is  necessary  because  of  the 
diluting  effect  of  the  material  to  which  it  is  added  (see  p.  210) — 
or  any  other  eflBcient  disinfectant  previously  mentioned — for 
example  "  formalin  "  or  "  chinosol."  Only  old  pieces  of  linen,  or- 
other  suitable  material  that  may  be  burned,  should  be  used  for- 
the  discharges,  and  all  dirty  linen,  sheets,  &c.,  should  be  satu- 
rated with  corrosive  sublimate  solution,  1  part  per  1,000,  or 
the  other  disinfectants  named  in  the  strengths  recommended. 
Durinf'  the  separation  of  the  scabs,  the  application  of  vaseline 
or  cliv°e  oil  will  diminish  the  chance  of  the  infectious  particles 
beinc'  scattered  in  the  atmosphere,  but  it  is  doubtful  whether- 
a  disinfectant  can  be  used  in  this  way  in  such  quantity  as  will 
serve  any  useful  purpose,  the  oil  simply  acts  mechanically  la 
preventing  the  drying  of  the  scabs. 
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On  the  termination  of  the  illness,  the  room  must  be  disinfected 
by  the  methods  already  described  (p.  212).  The  great  preventives, 
however,  against  small-pox  are  vaccinatioil  and  re-vaccina- 
tion.  No  one  ought  to  be  allowed  to  nurse  a  patient  who  has 
not  either  had  the  disease  or  been  successfully  re-vaccinated, 
and  when  an  outbreak  occurs,  all  persons  over  ten  years  ought 
to  be  re-vaccinated,  and  no  delay  should  take  place  in  the 
vaccination  of  children  however  young.  All  persons,  whether 
exposed  to  infection  or  not,  ought  to  be  re-vaccinated  after  the 
age  of  twelve. 

People,  also,  who  have  not  been  successfully  vaccinated  or 
re-vaccinated,  and  who  may  have  contracted  the  disease,  may 
suffer  from  a  greatly  modified  attack,  if  indeed  it  is  not  entirely 
arrested,  provided  they  are  vaccinated  within  three  days,  or  even 
as  late  as  the  fifth  or  sixth  day,  after  exposure  to  infection ;  the 
earlier  the  operation  is  performed  the  better.  The  reason  of 
this  is  that  the  short  period  of  incubation  in  the  case  of  vaccina- 
tion enables  the  eflTect  on  the  system  to  be  produced  before  the 
onset  of  the  malady  itself  Strange  to  say,  notwithstanding  the 
overwhelming  evidence  in  favour  of  the  efficacy  of  vaccination, 
people  are  still  met  with  who  profess  not  to  believe  in  it.  The 
question  has  recently  been  investigated  by  a  special  commission, 
who  reported  very  strongly  in  favour  of  vaccination  and  made 
several  most  valuable  recommendations,  unfortunately,  how- 
ever, the  legislation  which  followed  came  very  far  short  of 
these  recommendations,  and  there  is  serious  reason  to  fear  that 
the  consequences  will  be  disastrous. 

POST-VACCINAL  SmALL-POX  MORTALITY. 


Cases  of  Small-pox  Olassifled  according  to  the 
Vaccination  Maries. 

 ■  '   

Number  of 
Deaths  per 

cent,  in  eacli 
Class 

respectively. 

354 

(1)  Stated  to  have  been  vaccinated  but  having  no  cicatrix, 

21| 

(2)  Having  ont  vaccine  cicatrix,  

Ik 

(3)  Having  two  vaccine  cicatrices,  .... 

4i 

(4)  Having  three,  vaccine  cicatrices,  .... 

li 

(5)  Having/oM?'  or  more  vaccine  cicatrices,  . 

1 

15 
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Innumerable  statistics  might  be  brought  forward  in  support 
of  vaccination,  but  the  foregoing  figures,  the  outcome  of  twenty- 
five  years  observation  by  Mr.  Marson,  in  6,000  cases  of  post- 
vaccinal small-pox  in  the  London  Small-pox  Hospital,  ought  to 
satisfy  all  whose  minds  are  not  prejudiced. 

It  is  evident  from  these  figures  that,  up  to  a  certain  point, 
the  protection  afforded  by  vaccination  is  in  accordance  with  the 
number  of  cicatrices,  a  fact  which  ought  to  be  impressed  upon 
parents  (especially  mothers),  who  do  their  utmost  to  limit  the 
operation  to  one,  or  at  most  two  marks. 

Chicken-pox  is  a  disease  which  attacks  persons  of  all  ages, 
but  more  especially  children.  It  is  not  a  serious  ailment,  and  in 
itself  it  is  rarely,  perhaps  never,  fatal.  The  period  of  incubation 
is  about  a  foi'tnight,  and  the  infection  probably  is  communicated 
by  the  breath  of  patients.  The  disease  is  highly  infectious, 
but,  owing  to  its  trivial  character,  disinfection  is  not  usually 
practised. 

Scarlatina  or  scarlet  fever,  which  are  one  and  the  same 
disease,  has  already  been  commented  upon,  so  far  as  its  causation 
is  concerned,  in  discussing  the  connection  between  certain 
diseases  of  the  infectious  class  in  man  and  animals  (p.  187),  but 
as  yet  no  mention  has  been  made  of  the  risk  to  which  the  piiblic 
are  exposed,  of  infection  being  conveyed  by  milk  directly  con- 
taminated by  a  scarlatinal  patient.  That  such  may  happen  in 
this,  as  in  other  infectious  diseases,  notably  enteric  fever,  is 
unquestionable,  and  it  behoves  all  those  who  are  responsible  for 
the  public  safety,  to  bear  the  fact  in  mind  in  their  endeavours  to 
arrive  at  the  origin  of  such  outbreaks. 

A  little  advice  to  Sanitary  Authorities  on  this  subject  may 
fiot  be  out  of  place.  Milk  sellers  are  specially  apt  to  conceal  the 
fact  of  the  existence  of  infectious  cases  on  their  premises,  or 
lion"-  persons  they  employ,  as  they  are  well  aware  that  the 


ai 


law  imposes  certain  conditions  (see  Appendix)  with  regard  to 
the  conduct  of  their  business  under  such  circumstances,  and 
these  must  necessarily  interfere  with  trade.  When  a  culpable 
disregard  of  those  conditions  is  clearly  brought  home  to  any 
individual,  it  is  the  imperative  duty  of  the  Authority  to 
prosecute  the  oflender,  not  so  much  with  the  view  of  inflicting  a 
penalty,  but  rather  as  a  wholesome  example  to  other  possible 

offenders.  -u 

Bv  far  the  most  frequent  cause  of  scarlatinal  infection,  how- 
ever is  from  person  to  person,  through  neglect  of  precautionary 
measures,  particularly  in  mild  epidemics  of  the  disease.  Chil- 
dren run  about  the  streets  when  actually  in  the  "peeling  stage 
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■of  the  disease,  convalescents  are  taken  about  the  country  in 
public  conveyauces,  and  by  rail,  before  the  risk  of  infection  is 
over,  infected  clothing  and  other  articles  are  recklessly  sent  to 
the  laundry;  in  fact,  the  channels  by  which  infection  may  be  dis- 
tributed broadcast  among  the  people  arc  endless,  and  yet  the 
responsible  authorities  in  many  cases  do  not  even  provide  the 
necessary  appliances  for  disinfection.  It  is  hardly  reasonable  to 
Jook  for  assistance  from  the  public  when  their  appointed  guar- 
dians are  so  neglectful  of  the  most  ordinary  precautions.  The 
incubation  period  of  scarlet  fever  is  by  no  means  defined;  it  is 
usually  three  or  four  days,  but  it  may  be  as  short  as  one  day,  or 
as  long  as  seven.  The  rash  appears  about  twenty-four  hours  after 
the  attack.  The  disease  is  infectious  throughout,  and  until  desqua- 
mation (peeling)  is  complete,  and  the  throat  symptoms  have 
entirely  disappeared,  the  risk  continues,  and  this  may  be  for  two 
or  three  months.  The  contagion  does  not  seem  to  be  conveyed 
long  distances  by  the  atmosphere,  as  is  the  case  with  small-pox, 
although  of  this  we  have  no  absolute  proof,  but,  as  already 
pointed  out,  infected  articles  or  rooms,  may  remain  so  for  long 
periods,  if  not  freely  exposed  to  the  air,  or  disinfected  by  other 
means.  The  infection  is  given  ofi"  by  the  breath,  by  discharges 
from  the  throat,  and  by  the  scales  during  the  later  period  of  the 
disease.  The  precautions  to  be  observed  as  regards  the  patient, 
■clothing,  etc.,  and  the  room,  are  similar  to  those  recommended 
in  the  case  of  small-pox. 

_  Diphtheria,  as  regards  its  causation  and  prevention,  has  lon^ 
Oeen  the  subject  of  much  discussion  and  enquiry.  Dr.  Thorne 
Thorne,  of  the  Local  Government  Board,  selected  it  as  the  sub- 
ject of  the  Milroy  lectures  in  1891,  and  these,  which  have  since 
been  published,  must  be  looked  upon  as  the  standard  authority 
upon  the  subject.  The  following  are  the  general  conclusions  the 
lecturer  arrived  at : — 

"1  That  a  disease  which,  judged  by  the  description  given  of  it 
by  different  authors,  is  not  to  be  distinguished  from  diphtheria 
■as  met  with  in  the  present  day,  was  known  before  the  Christian 
■era  and  prevailed  in  this  country  at  intervals  between  the  14th 
ana  lotli  centuries. 

rr.!^-  '^^■''^  P^^*^  ^"^^"^^y  years  there  has  been  a  pro- 

InJl^rnHSer         '^'^       ^^^^^^^^'^  ^^'^  ^'ip'^t'-"^- 

''"''''"i*'  ^^'^  diphtheria  mortality  remains  as  heretofore, 
f  s,t  r  ^P^^?^^[.Pe°Pl«'^  than  in  densely  inhabited  districts 
a  special  y  marked  increase  of  its  incidence  is  in  progress  in  the 
ffroup  ot  ,^ties  and  towns.    The  disease  is  becom  n.,  £ 

fact,  more  and  more  one  affecting  urban  populations. 
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"4.  That  the  steady  increase  in  the  diphtheria  mortality  haa 
coincided,  in  point  of  time,  with  steady  improv^ement  in  regard 
of  such  sanitary  circumstances  as  water-supply,  sewerage,  and 
drainage. 

"  5.  That,  alike  in  the  country  generally,  and  in  the  group  of 
large  towns,  synchronously  with  the  steady  increase  in  the  rate 
of  mortality  from  diphtheria,  the  death-rates  from  all  causes,  from 
the  group  of  'zymotic  diseases'  (including  diphtheria),  and  from 
enteric  fever,  have  undergone  continuous  and  marked  diminution. 

"  6.  That  the  bx'oad  geological  features  of  a  district  have  not,  as 
such,  any  observed  influence  on  the  development  and  diffusion 
of  diphtheria. 

"  7.  That  dampness  of  site,  an  aspect  involving  exposxire  to 
cold  wet  winds,  and  a  surface  soil  favourable  to  the  retention  of 
wetness  and  of  organic  refuse,  tend  apparently  to  the  fostering 
and  the  fatality  of  diphtheria. 

"  8.  That  season  has  a  marked  influence  on  the  manifestation, 
and,  above  all,  on  the  mortality  from  diphtheria.  Epidemic 
prevalences  of  the  disease  commonly  commence  in  September, 
reach  their  highest  point  during  October  and  November,  and 
then  subside  slowly  during  the  following  months  of  December 
and  January — the  smallest  amount  of  mortality  being  witnessed 
in  the  months  May  to  July. 

"  9.  That  there  is  some  excess  of  diphtheria  mortality  in  females 
as  compared  with  males,  and  that  it  is  probably  due,  at  all  periods 
of  life,  to  greater  opportunity  of  exposure  of  females  to  infection.^ 

"  10.  That  age  has  an  important  influence  on  the  incidence  of 
diphtheria ;  the  greatest  number  of  cases,  actually  and  relatively, 
both  fatal  and  non-fatal,  occurring  at  the  ages  3  years  to  12  years. 

"  11.  That  prevalences  of  recognised  diphtheria  are  commonly 
associated  in  their  beginnings,  during  their  continuance,  and, 
after  their  apparent  cessation,  with  a  large  amount  of  ill-deflned 
throat-illnesses,  and  that  fatal  attacks  of  diphtheria  in  many 
localities  get  registered  as  croup,  laryngitis,  &c. 

"  12.  That  there  is  reason  to  believe  tliat  attacks  of  so-called 
'sore  throat'  exhibit,  under  certain  favouring  conditions,  a 
'  proo-ressive  development  of  the  property  of  infectiveness,'  cul- 
minating in  a  definite  specific  type  which  is  indistinguishable 
from  true  diphtheria.  . 

"  13.  That  diphtheria  in  the  human  subject  commonly  begins 
as  a  local  disease,  manifesting  itself  at  the  point  to  which  the 
contagion  has  been  conveyed  aerially  or  otherwise,  and  that  a 
morbid  condition  of  the  tonsils,  such  as- sore  throat,  whether  duo 
to  faulty  sanitary  circumstances,  or  dependent  upon  such  diseases 
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as  scarlatina,  measles,  &c.,  operates,  in  the  presence  of  diphtheria, 
strongly  as  a  predisposing  cause  to  attack  by  that  disease. 

"  14.  That,  apart  from  age  susceptibility,  'school  influence,'  so 
called  tends  to  foster,  dilfuse,  and  enhance  the  potency  of 
diphtheria,  and  this,  in  part  at  least,  by  the  aggregation  of 
children  suflering  from  that  'sore  throat'  which  commonly  is 
prevalent  antecedent  to,  and  concurrently  with,  definite  diph- 
theria. 

"  15.  That  there  is  abundant  evidence  to  show  that  diphtheria 
has  often  been  conveyed  through  the  medium  of  milk,  and  on 
several  occasions  strong  presumption  has  arisen  that  infectivity 
of  the  milk  has  been  due  to  some  condition  affecting  the  cow 
herself 

"  16.  That  the  intimate  cause  of  diphtheria  is  a  micro-organism, 
the  bacillus  diphtherice,  cultivations  of  which,  derived  from  human 
diphtheria  membrane,  when  inoculated  into  the  cow,  produce  a 
communicable  disease,  which  is  associated  with  certain  definite 
symptoms,  and  with  the  secretion  of  milk  charged  with  the  same 
specific  bacilli. 

"  17.  That  a  specific  communicable  disease  can  be  produced  in 
cats  as  the  result  of  similar  inoculations,  and  that,  on  one  occa- 
sion at  least,  the  consumption  by  cats  of  the  milk  of  cows  suflTering 
from  the  disease  referred  to  has  led  to  the  production  of  'cat 
diphtheria.' 

"18.  That,  with  a  view  to  the  prevention  of  diphtheria,  the 
following  points  should  receive  attention  : — (a)  the  seimration 
of  the  sick  from  the  healthy,  including  the  control  of  school 
attendances ;  (6)  the  application  to  infected  places  and  things  of 
measures  of  disinfection  and  cleansing  ;  (c)  the  use  of  such  milk 
only  as  has  been  boiled  or  otherwise  cooked  ;  (d)  the  avoidance 
of  infection  from  domestic  animals  ;  (e)  such  choice  of  residence 
as  will  secure  dryness  and  general  wholesomeness  of  site  and 
surroundings,  together  with  ample  exposure  to  sunlight  and  free 
movement  of  air." 

In  the  above  summary  particulars  are  introduced  relating  to 
diphtheria,  which  have  not  been  referred  to  in  speaking  of  other 
infectious  diseases,  for  example,  the  seasonal  prevalence  of  the 
disease,  but  the  conclusions  are  reproduced  in  full,  because  most 
have  a  direct  bearing  on  the  question  of  prevention. 

The  period  of  incubation  of  diphtheria  is  probably  from  three 
to  five  days,  but  cases  occur  which  point  to  its  development 
almost  immediately  after  exposure  to  the  infection,  and,  on  the 
other  hand,  it  may  be  prolonged  for  even  a  fortnight.  The  details 
of  preventive  measures  to  be  observed  are  similar  to  those  recom- 
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mended  in  the  case  of  small-pox,  particular  attention  being  paid 
to  the  discharges  from  the  throat  and  nose,  and  also  to  the- 
clothing  and  bedding. 

Children  from  infected  houses  must  be  kept  from  school,  and 
in  rural  districts  those  living  in  villages  where  the  disease  is 
prevalent,  whether  living  in  infected  houses  or  not,  ought  to 
remain  at  home.  On  the  other  hand,  if  the  disease  prevails 
generally  throughout  a  district,  the  schools  ought  to  be  closed 
for  a  period,  and  during  this  time,  they  should  be  cleansed  and 
disinfected,  a  precaution  which  in  all  cases  ought  to  follow  the 
closure  of  schools  on  account  of  infectious  disease. 

Measles,  as  already  pointed  out  (p.  192),  is  a  disease  which  is- 
most  fatal  in  childhood,  and  more  especially  so  among  children  of 
the  poorer  classes,  although  in  this  respect  it  is  not  peculiar. 
The  incubation  period  is  about  twelve  days,  and  it  is  highly  in- 
fectious from  the  first  onset,  before  the  characteristic  rash  makes 
its  appearance,  and  before  the  nature  of  the  malady  is  apparent. 
For  this  reason,  and  also  because  parents  usually  neglect  all 
precautions  to  shield  others  from  attack,  v.^hen  once  the  disease 
makes  its  appearance  in  a  district  probably  few  susceptible  persons 
escape.  Isolation  of  cases  on  a  large  scale  has,  so  far,  never  been 
practised,  but  the  closure  of  schools  in  rural  districts  at  any  rate 
is  a  wise  precaution  to  take.  Evidence  points  to  the  conclusion 
that  insanitary  surroundings  increase  the  fatality,  but  it  has  not 
been  proved  that  they  increase  the  liability  to  attack.  Apart 
from  the  usual  precautions  of  isolation  and  disinfection,  no 
special  preventive  measures  are  indicated. 

GePman  measles  {Rotheln)  is  an  affection  accompanied  by  a. 
rash  which  resembles  that  of  measles,  although  it  is  quite  a 
distinct  disease.    It  is  rarely  fatal,  and  it  is  not  highly  infectious. 

WhOOping-COUg'h  is  a  disease  from  wliich  people  of  all  ages 
may  suffer,  but  it  is  far  more  fatal  among  inf^mts  than  among- 
older  children  and  adults.  Its  general  prevalence,  when  once  it 
appears  in  a  district,  is  to  be  attributed  to  its  highly  infectious 
character,  and  to  the  reckless  manner  in  which  children  are 
taken  about,  even  to  public  places,  while  suffering  from  it. 
Neither  water,  milk,  nor  other  food  seem  to  be  responsible  for 
its  transmission,  but  it  is  readily  communicated  from  person  ta 
person  by  the  air,  and  probably  the  contagion  may  be  conveyed 
considerable  distances  in  this  manner,  as  well  as  by  articles  of 

clothing,  &c.  ,,,../.  ^-       r  J.1 

Isolation  ought  to  be  practised,  and  also  disinfection  ot  the 
expectoration  and  vomit  of  patients,  and  of  the  sick-room  on  the 
termination  of  the  illness.    The  period  of  incubation  is  about  a 
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fortni^lit,  and  the  infectious  period  continues  throughout  the 
attack!  and  until  the  characteristic  cough  ceases,  which  may  not 
be  for  two  months,  or  even  longer. 

Mumps  is  a  non-fatal  but  highly  infectious  disease,  the 
contagion  of  which  is  conveyed  by  the  breath  of  patients,  it 
has  aS  incubation  period  of  about  a  fortnight,  and  from  three  to 
four  weeks  isolation  is  all  that  is  necessary. 

Enteric  fever  (typhoid)  is  the  disease  par  excellence  ot 
insanitary  conditions,  but  that  such  in  themselves,  without  the 
introduction  of  a  specific  virus,  can  give  rise  to  it,  is,  to  say  the 
least,  improbable.  Highly  polluted  water  may  be  consumed  lor 
lono-  periods;  houses  with  every  possible  defect  as  regards 
drainage,  standing  on  land  saturated  with  filth,  and  situated  in 
crowded  and  dirty  neighbourhoods,  may  be  occupied  for  long 
periods  with  impunity  so  far  as  this  disease  is  concerned,  how- 
ever much  health  may  sufler  in  other  respects ;  but  given  the 
introduction  of  a  case  of  typhoid  into  a  locality  where  all  or  any 
of  these  conditions  are  present,  and  its  spread  is  certain.  The 
fact  that  it  is  not  always  possible  to  trace  an  outbreak  to  an 
antecedent  cas6,  in  an  isolated  locality,  where  the  movements  of 
the  people  are  known,  in  the  opinion  of  some  authorities,  points 
to  the  probable  origin  de  novo  of  the  disease.  On  the  other 
hand,  as  an  argument  against  this,  possibly  a  case  so  mild  in 
character  as  not  to  have  been  recognised  may  have  been  im- 
ported. Again,  until  we  are  familiar  with  the  conditions  upon 
which  the  development  of  the  virus  depends,  judging  from  what 
we  do  know  concerning  the  life-history  of  some  micro-organisms, 
and  how  their  growth  may  be  interfered  with,  while  their 
vitality  is  not  destroyed,  by  a  few  degrees  difference  in  tempera- 
ture, for  example,  it  is  impossible  to  deny  that  the  typhoid  germ 
may  lie  dormant  for  long  periods  until  circumstances  favour  its 
renewed  vitality.  Granting  such  a  possibility,  there  need  be  no 
limit  to  the  interval  between  two  or  more  outbreaks  of  the 
disease,  consequent  upon  one  original  importation.* 

It  matters  little,  however,  from  the  point  of  view  of  preven- 
tion, which  theory  is  the  correct  one,  so  long  as  the  important 
fact  is  remembered  that  serious  consequences  may  result  from 
the  existence  of  sanitary  defects. 

Enteric  fever  diflers  from  the  other  diseases  we  have  been 
considering  in  the  fact  that  the  poison  does  not  seem  to  be 
carried  from  one  patient  to  another  by  means  of  the  air.  The 

*  See  a  paper  by  the  author  entitled  "An  Outbreak  of  Enteric  Fever 
apparently  traced  to  an  antecedent  case  after  an  interval  of  twelve  months." 
— British  Medical  Journal,  April  2nd,  1892. 
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great  source  of  danger  lies  in  the  bowel  discharges,  hence  the 
risk  that  attends  leaking  drains  and  cesspools,  and  pervious 
wells,  and  hence  the  reason  why  water,  directly,  or  indirectly 
through  the  medium  of  a  milk-supply,  is  so  frequently  the  cause 
of  typhoid  being  distributed  broadcast  among  a  community. 

The  points  to  attend  to,  then,  in  the  management  of  cases, 
are  scrupulous  cleanliness  and  thorough  disinfection  of  the  dis- 
charges. Nurses,  for  example,  must  be  careful,  in  handling  food 
of  any  description,  to  see  that  their  hands  are  clean,  otherwise 
the  poison  may  be  conveyed  in  that  way.  No  typhoid  stools 
should  be  thrown  into  a  privy,  or  discharged  into  a  cesspool, 
and,  until  they  have  been  disinfected  in  the  manner  recom- 
mended in  the  case  of  small-pox  discharges  (see  p.  224),  they 
ought  not  to  be  discharged  into  any  drain.  The  best  method  of 
getting  rid  of  such  discharges  in  country  districts  is  to  bury 
them  (after  disinfection)  a  good  dei)th  in  the  ground,  at  a  site 
far  removed  from  any  water-supply. 

These  precautions  must  be  continued  until  convalescence  is 
established,  and  the  stools  have  acquired  their  natural  appearance. 

From  what  has  been  said,  it  will  be  understood  that  in  all 
outbreaks  of  typhoid  the  existence  of  antecedent  cases  ought  to 
be  enquired  into.  The  sanitary  conditions  should  be  carefully 
investigated,  in  relation  to  the  house,  its  surroundings,  and  its 
water-supply.  It  is  important  to  ascertain,  in  the  absence  of 
any  local  cause  to  which  the  origin  may  without  doubt  be 
attributed,  whether  the  patients  have  previously  been  in  any 
locality  where  cases  have  occurred,  and  in  forming  an  opinion 
regarding  this,  one  must  be  guided  by  the  period  of  incubation, 
which  varies  from  two  or  three  days  up  to  three  or  perhaps  four 
weeks,  although  the  usual  period  is  from  twelve  to  fourteen  days. 
Lastly,  the  milk-supply  must  be  enquired  into.  This  may 
involve  a  considerable  amount  of  trouble,  for  if  it  does  not  come 
direct  from  a  dairy-farm,  it  has  to  be  traced  from  thence  through 
the  milk-seller,  and  all  the  possibl-e  risks  to  which  it  may  have 
been  exposed  during  storage  and  distribution,  and  the  existence 
of  other  cases  that  may  be  connected  with  it,  must  carefully  be 
noted.* 

Typhus  Fever. — The  prominent  features  of  this  disease  are 
(1)  its  association  with  dirt,  poverty,  and  distress,  and  (2)  the 
ease  with  which  it  may  be  prevented  by  cleanliness  and  venti- 
lation. 

*  See  p  4  for  effect  of  improved  sanitary  conditions  on  the  death-rate 
from  enteric  fever ;  also  * '  Ninth  Report  of  the  Medical  OfiBcer  of  the  Frivy 
Council,"  186G. 
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The  contagion,  although  very  virulent  in  close  proximity  to 
the  patient,  soon  loses  its  virulence  when  dispersed  in  the 
atmosphere.  For  this  reason,  in  addition  to  isolation,  quar- 
antine, and  disinfection,  the  necessity  for  free  ventilation  of  the 
sick-room  which  applies  to  all  infectious  cases  is  more  than  ever 
indicated,  and  hence  it  is  that  the  improved  condition  of  dwell- 
ings has  practically  abolished  the  disease  from  the  category  of 
English  epidemics.  It  is  true  that  cases  do  occur  in  cleanly 
well-to-do  households,  but  never,  probably,  except  from  direct 
contact  with  a  previous  case.  From  analogy,  we  may  conclude 
that  typhus  fever  is  the  outcome  of  the  introduction  into  the 
system  of  a  specific  germ,  but  experience  shows  that  insanitary 
conditions  must  co-exist,  although,  probably,  in  themselves  they 
■cannot  give  rise  to  the  disease. 

The  period  of  incubation  is  by  no  means  defined,  and  is  pro- 
bably dependent  upon  the  amount  of  concentration  of  the  poison. 
Twelve  days  is  perhaps  the  usual  duration,  although,  possibly,  it 
may  be  as  short  as  a  few  hours,  or  as  long  as  three  weeks.  The 
fever  runs  its  course  usually  in  about  a  fortnight.  Infection  is 
given  off  by  the  bi'eath,  by  exhalation  from  the  body,  and  pos- 
■sibly  by  the  excreta. 

Remembering  what  preventive  measures  have  been  recom- 
mended in  other  infectious  diseases,  those  ap])licable  in  this 
■disease  will  be  apparent  from  the  above  description,  but  the  all- 
im))ortant  considerations  are  cleanliness  and  fresh  air. 

Relapsing  fever  closely  resembles  typhus  as  regards  its 
•causation  and  prevention,  and  not  infrequently  both  diseases 
occur  simultaneously.  It  is  not  often  met  with  in  England,  but 
in  Scotland,  and  still  more  in  Ireland,  epidemics  are  less  in- 
frequent. 

Diarrhcea  is  a  symptom  which  accompanies  a  variety  of 
ailments,  but  the  name  is  also  used  to  designate  an  affection, 
which,  from  its  frequent  occurrence  in  epidemic  form,  is  classed 
among  the  zymotic  diseases.  This  disease,  which  is  so  fatal 
among  young  children,  occurs  during  the  summer  and  autumn, 
■and,  to  whatever  cause  its  origin  may  be  attributed,  its  pre- 
valence is  undoubtedly  governed  by  temperature ;  it  also  would 
•appear  that  those  districts,  in  which  sanitary  observances  receive 
least  attention,  suffer  most.  In  recent  years,  since  sanitation 
has  come  more  to  the  front,  the  diarrhcea  death-rate  has  greatly 
fallen,  and  no  doubt  a  still  further  reduction  may  be  effected  by 
continued  efforts  to  improve  the  dwellings  and  surroundings  of 
the  poor.  It  has  been  truly  said,  that  one  of  the  best  tests  of 
the  sanitary  state  of  a  district  is  its  infant  death-rate,  first, 
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because  the  statistics,  being  calculated  upon  the  births,  are 
not  dependent  upon  what  may  be  a  mistaken  estimate  of  the 
population,  and  secondly,  because  infants  ai-e,  as  a  rule,  more- 
susceptible  to  diseases  that  specially  arise  from  insanitary  sur- 
roundings. 

It  rests  with  Sanitary  Authorities  to  see  that  children  are- 
wholesomely  housed,  but  as  predisposing  causes,  ignorance  and 
neglect  on  the  part  of  parents  have  also  to  be  dealt  with.    If  by 
some  process  it  could  suddenly  be  made  apparent  to  mothers 
that  milk  is  a  food  upon  which  children  can  live  and  thrive,  and 
that  fresh  air,  warmth,  and  cleanliness  are  essential  to  child  life, 
at  one  stroke  thousands  of  lives  might  be  saved.    This  cannot 
suddenly  be  brought  about,  but  may  it  not  be  achieved  gradually 
through  education — not  by  adding  to  the  already  congested 
condition  of  the  educational  standard,  but  by  substituting  for 
some  of  the  more  fancy  subjects  of  the  present  school  curriculum^ 
a  branch  of  instruction  in  popular  hygiene?    Would  not  the- 
time,  when  the  minds  of  the  rising  generation  are  most  sus- 
ceptible to  demonstrative  instruction,  be  more  profitably  and 
agreeably  spent  in  acquiring  a  knowledge  of  the  elementary  lawa 
of  health,  concerning  which,  at  present,  people  are  allowed  to 
grow  up  in  complete  ignoi'ance  1    The  practice  of  mothers  going 
to  work  and  leaving  their  children  to  the  care  of  others,  cannot 
conduce  to  their  welfare,  and  it  has  been  suggested  that  th& 
legislature  might  step  in  and  make  it  compulsory  for  the  mother 
to°remain  at  home  with  her  child  for  a  specified  time  after  its 
birth  ;  whether  such  a  course  is  feasible— tlisre  is  no  doubt  about 
its  being  desirable— others  must  determine. 

Cholera,  which  is  rarely  absent  in  some  parts  of  India,  and 
which  has  occurred  in  epidemic  form  in  this  country  on  four 
occasions  since  1831  (the  last  being  in  1865:6  when  5,548  deaths 
were  attributed  to  it  in  London,  and  14,378  m  England),  is- 
a  disease  which  is  undoubtedly  associated  with  insanitary  sur- 
roundin^^s.  It  resembles  enteric  fever  in  the  manner  m  which 
it  is  propagated,  the  discharges  from  patients  being,  in  all  proba- 
bility, alone  responsible,  and  the  chief  mode  of  origin  is  througli 
specifically  contaminated  water  or  food.         ,     .  ,        ^  . 

Granting,  then,  that  a  district  is  supplied  with  water  tvoni 
a  pure  source,  that  it  is  not  liable  to  pollution,  either  during 
storage  or  distribution,  and  provided  the  dwelhngs  are  m  every 
respect  wholesome  from  a  sanitary  point  of  view,  an  ^^povted 
c7se  of  cholera  need  not  give  rise  to  any  undue  alarm,  provided 
every  precaution  as  regards  disinfection,  &c.,  as  laid  down  in  th^ 
case  of  enteric  fever,  is  observed. 
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The  following  oflicial  raemorMndum,  dated  August  26th,  1892,. 
which  has  been  framed  by  Sir  R.  Tliorne  Thome,  late  Medical 
Officer  to  the  Local  Government  Board,  is  given  in  extenso,  as 
it  indicates  so  clearly  the  risks  attending  the  disease,  and  the 
precautionary  measures  that  are  necessary: — 

"  1.  The  Order  of  the  Local  Government  Board  of  July  12th, 
1890,  now  in  force,  gives  certain  special  powers  to  port  and 
ripai'ian  Sanitary  Authorities,  enabling  them  to  deal  with  any 
cases  of  cholera  brought  into  their  districts,  so  as  to  prevent,  as 
far  as  possible,  the  spread  of  disease  into  the  country.  But  it  is- 
to  be  remembered  that  cases  of  choleraic  infection  differ  widely 
in  severity,  and  that  persons  suffering  only  slightly  from  the 
disease,  or  incubating  it,  are  likely  to  be  landed  at  English 
seaboai'd  and  riparian  tosvns,  and  to  make  their  way  to  inland 
places.    This  has,  in  fact,  occurred  in  former  epidemics. 

"  2.  Former  experience  of  cholera  in  England  justifies  a  belief 
that  the  presence  of  imported  cases  of  the  disease  at  various 
spots  in  the  country  will  not  be  capable  of  causing  much  injury 
to  the  population,  if  the  places  receiving  the  infection  have  had 
the  advantage  of  proper  sanitary  administration;  and,  in  order 
that  all  local  populations  may  make  their  self-defence  as  effective- 
as  they  can,  it  will  be  well  for  them  to  have  regard  to  the 
present  state  of  knowledge  concerning  the  mode  in  which 
epidemics  of  cholera  (at  least  in  this  country)  are  produced. 

"  3.  Cholera  in  England  shows  itself  so  little  contagious,  ia 
the  sense  in  which  small-pox  and  scarlatina  are  commonly  called 
contagious,  that,  if  reasonable  care  be  taken  where  it  is  present, 
there  is  almost  no  risk  that  the  disease  will  spread  to  persona 
who  nurse  and  otherwise  attend  closely  on  the  sick.  But 
cholera  has  a  certain  peculiar  infectiveness  of  its  own,  which, 
ivhere  local  conditions  assist,  can  operate  with  terrible  force,  and 
at  considerable  distances  from  the  sick.  It  is  characteristic  of 
cholera  (and  as  much  so  of  slight  cases  where  diarrhoea  is  the 
only  symptom,  as  of  the  disease  in  its  more  developed  and 
alarming  forms),  that  the  viatters  which  the  patient  discharges- 
from  his  stomach  and  hoioels  are  infective.  Probably,  under 
ordinary  circumstances,  the  patient  has  no  power  of  infecting 
other  persons  except  by  means  of  these  discharges;  nor  any 
power  of  infecting  even  by  them,  except  in  so  far  as  these- 
matters  are  enabled  to  taint  the  food,  water,  or  air  which  people- 
consume.  Thus,  when  a  case  of  cholera  is  imported  into  any 
place,  the  disease  is  not  likely  to  spread  unless  in  proportion  as 
It  finds  locally  open  to  it,  certain  facilities  for  spreading  by 
indirect  infection.  ° 
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"  4.  In  order  rightly  to  appreciate  what  tliese  facilities  must 
"be,  the  following  conditions  have  to  be  borne  in  mind — first, 
that  any  choleraic  discharge,  cast  without  previous  thorough 
disinfection  into  any  cesspool  or  drain,  or  other  depository  or 
conduit  for  filth,  is  able  to  infect  the  excremental  matters  with 
•which  it  there  mingles,  and  probably,  more  or  less,  the  effluvia 
which  those  matters  evolve  ;  secondly,  that  the  infective  power 
of  choleraic  discharges  attaches  to  whatever  bedding,  clothing, 
towels,  and  like  things  have  been  imbued  with  them,  and 
renders  these  things,  if  not  thoroughly  disinfected,  capable  of 
spreading  the  disease  in  places  to  which  they  are  sent  for  wash- 
ing or  other  purposes ;  thirdly,  that  if,  by  leakage  or  soakage 
from  cesspools  or  drains,  or  through  reckless  casting  out  of  slops 
and  wash-water,  any  taint  (however  small)  of  the  infective 
material  gets  access  to  wells  or  other  sources  of  drinking  water, 
it  imparts  to  enormous  volumes  of  water  the  power  of  propagat- 
ing the  disease.  When  due  regard  is  had  to  these  possibilities 
of  direct  infection,  there  will  be  no  difficulty  in  understanding 
that  even  a  single  case  of  cholera,  perhaps  of  the  slightest  degree, 
and  perhaps  quite  unsuspected  in  his  neighbourhood,  may,  if 
local  circumsiances  co-operate,  exert  a  terribly  infective  power  on 
considerable  masses  of  population. 

"  5.  The  dangers  which  have  to  be  guarded  against  as  favour- 
ing the  spread  of  cholera  infection  are  particularly  two.  First, 
and  above  all,  there  is  the  danger  of  water  supplies  which  are 
in  any  (even  the  slightest)  degree  tainted  by  house  refuse  or 
other  like  kinds  of  fiith  :  as  where  there  is  outflow,  leakage  or 
filtration  from  sewers,  house-drains,  privies,  cesspools,  foul 
ditches,  or  the  like,  into  springs,  streams,  wells,  or  reservoirs, 
from  which  the  supply  of  water  is  drawn,  or  into  the  soil  in 
which  the  wells  are  situate  ;  a  danger  which  may  exist  on  a 
small  scale  (but  perhaps  often  repeated  m  the  same  district)  at 
the  pump  or  dip-well  of  a  private  house,  or,  on  a  large  or  even 
vast  scale,  in  the  case  of  public  water  works.  And  secondly, 
there  is  the  danger  of  breathing  air  which  is  foul  with  efiluvia 
from  the  same  source  of  impurity.  ,  .  ,  .  ^ 

6.  Information  as  to  the  high  degree  m  which  those  two 
dan<-ers  aff-ect  the  public  health  in  ordinary  times,  and  as  to  tlie 
special  importance  which  attaches  to  them  at  times  ^vhen  any 
diarrliceal  infection  is  likely  to  be  introduced  has  now  foi  so 
many  years  been  before  the  public,  that  the  improved  systems 
of  refuse  removal  and  water-supply,  by  which  those  dangers  are 
permanently  obviated  for  large  populations,  and  tl'^ 
Structural  improvements  by  which  separate  l^^^f^^^^J^^^;"^ 
against  them  ought  long  ago  to  have  come  into  universal  use. 
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"  So  far,  however,  as  this  wiser  course  has  not  been  adopted  in 
any  sanitary  district,  security  must,  as  far  as  practicable,  be 
sought  in  measures  of  a  temporary  and  palliative  kind,  (a) 
Immediate  and  searching  examination  of  sources  and  conduits 
of  water  supply  should  be  made  in  all  cases  where  drinking 
water  is  in  any  degree  open  to  the  suspicion  of  impurity,  and 
the  water,  both  from  private  and  pulalic  sources,  should  be 
examined.  Where  pollution  is  discovered,  everything  practi- 
cable should  be  done  to  prevent  the  pollution  from  continuing, 
or,  if  this  object  cannot  be  obtained,  to  prevent  the  water  from 
being  drunk.  Cisterns  should  be  cleaned,  and  any  connections 
of  waste-pipes  with  drains  should  be  severed,  (b)  Simultane- 
ously, there  should  be  immediate  thorough  removal  of  every 
sort  of  house  refuse  and  other  filth  which  has  accumulated  in. 
neglected  places ;  future  accumulations  of  the  same  sort  should 
be  prevented  ;  attention  should  be  given  to  all  defects  of  house- 
drains  and  sinks  through  which  offensive  smells  can  reach 
houses ;  thorough  washing  and  lime-washing  of  uncleanly 
premises,  especially  of  such  as  are  densely- occupied,  should  be 
practised  again  and  again. 

"7.  It  may  fairly  be  believed  that,  in  considerable  parts  of 
the  country,  conditions  favourable  to  the  spread  of  cholera  are 
now  less  abundant  than  at  any  former  time;  and  in  this  con- 
nection, the  gratifying  fact  deserves  to  be  recorded  that  during 
recent  years,  enteric  fever,  the  disease  which  in  its  methods  of 
extension  bears  the  nearest  resemblance  to  cholera,  has  continu- 
ously and  notably  declined  in  England.  But  it  is  certain  that 
in  many  places  such  conditions  are  present  as  would,  if  cholera 
were  introduced,  assist  in  the  spread  of  that  disease.  It  is  to  be 
hoped  that  in  all  these  cases  the  local  sanitary  authorities  will 
at  once  do  everything  that  can  be  done  to  put  their  districts  into 
a  wholesome  state.  Measures  of  cleanliness  taken  beforehand 
are  of  far  more  importance  for  the  protection  of  a  district  against 
cholera  than  removal  or  disinfection  of  filtli  after  the  disease  has 
actually  made  its  appearance. 

"  8.  It  is  important  for  the  public  very  distinctly  to  remem- 
ber, that  pains  taken  and  costs  incurred  for  the  purposes  to 
which  this  memorandum  refers  cannot  in  any  event  be  regarded 
as  wasted.  The  local  conditions  which  would  enable  cholera,  if 
imported,  to  spread  its  infection  in  this  country,  are  conditions 
which,  day  by  day,  in  the  absence  of  cholei-a,  foster  and  spread 
other  diseases,  diseases  which  are  never  absent  from  the  country, 
and  are  in  the  long  run  far  more  destructive  than  cholera. 
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Hence  the  sanitai-y  improvements  which  would  justify  a  sense  of 
security  against  any  apprehended  importation  of  cholera  would 
to  their  extent,  though  cholera  should  never  re-appear  in  Eng- 
land, give  ample  remunerative  results  in  the  prevention  of  other 
diseases." 

As  yellow  fevep  and  malarial  fevers  do  not  occur  in  this 

■country,  their  nature  and  prevention  need  not  be  considered. 

Erysipelas,  puerperal  fever,  and  what  is  popularly  known 
■as  blood-poisoning'  are  all  diseases  belonging  to  the  infectious 
class,  and  each,  no  doubt,  owes  its  origin  to  specific  micro-organ- 
isms, which  gain  admission  into  the  body  either  by  means  of  surface 
■abrasions  or  wounds,  or  by  contact  with  some  absorbent  surface. 

It  has  long  been  supposed  that  puerperal  fever,  which,  as  its 
name  implies,  is  a  disease  peculiar  to  lying-in  women,  is  likely  to 
result  from  exposure  to  the  infection  of  scarlet  fever,  but  recent 
■experience  tends  to  the  conclusion  that  the  two  diseases  are 
■distinct,  and  that  lying-in  women  may  suffer  from  the  latter 
without  sliowing  any  signs  of  the  former. 

As  these  diseases  are  associated  with  dirt  and  insanitary  con- 
ditions generally,  their  prevention  can  only  be  accomplished  by 
■careful  attention  to  disinfection  and  cleanliness  in  all  their  details. 

Hydrophobia  is  the  term  applied  to  that  fatal  affection  in 
man  which  results  from  the  inoculation  of  the  poison  of  the 
disease  known  as  rabies  in.  dogs  and  other  animals.  Till 
recently,  when  once  the  virus  had  undoubtedly  gained  admission 
into  the  system,  death  was  looked  upon  as  the  only  termination. 
Of  recent  years,  however,  owing  to  the  labours  of  Pasteur,  a 
remedy  has  been  found  in  the  shape  of  attenuated  cultivations 
of  the  virus,  which,  when  inoculated  into  a  person  who  has  been 
bitten  by  a  rabid  dog,  have  the  effect  of  greatly  diminishing  the 
risk  of  death,  especially  if  the  "vaccination"  is  performed  soon 
after  the  accident.  A  series  of  vaccinations  are  necessary, 
highly  attenuated  virus  being  used  at  first,  the  virulence  of  the 
material  being  gradually  increased  with  each  successive  oper- 
ation, until  at  last  the  actual  poison  itself  (obtained  from  the 
spinal  cord  of  a  rabid  animal)  is  introduced.  The  eflicacy  of 
tlais  treatment  has  been  questioned,  but  careful  enquiry  has 
shown  that  the  mortality  from  hydrophobia,  which,  in  the 
absence  of  treatment,  amounts  to  15  per  cent,  of  all  persons 
bitten  by  rabid  animals,  is  reduced  by  treatment  to  1-36  per  cent.* 

*  See  Report  by  Special  Committee  appointed  by  the  Local  Government 
Board  to  inquire  into  M.  Pasteur's  treatment  of  Hydrophobia,  presented  in 
1SS7.  Also  paper  by  Dr.  Victor  Horsley  (Secretary  to  the  Committee) 
in  the  Epidemiological  Society's  Transactions,  18SS-9. 
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By  muzzling  all  dogs  for  a  sufficient  length  of  time  the  disease 
could  no  doubt  be  stamped  out,  as  has  been  demonstrated  in 
other  countries.  The  partial  muzzling  even,  as  adopted  from 
tirue  to  time  in  England,  has  invariably  had  the  effect  of  diminish- 
ing the  prevalence  of  the  disease,  but  sentiment  has  been 
allowed  to  interfere  with  its  being  enforced  generally. 

The  period  of  incubation  of  hydrophobia  is  very  variable ;  in 
some  cases  the  disease  manifests  itself  as  early  as  one  week  after 
the  introduction  of  the  poison,  but  this  is  rare,  six  weeks  being 
the  usual  interval,  although  it  may  be  prolonged  even  to  two 
years. 

TubePCUlOSis  must  now  be  looked  upon  as  an  infectious 
disease  from  the  fact  of  its  proved  connection  with  a  specific 
organism.  Heredity  undoubtedly  plays  an  important  part  in 
the  production  of  this  as  well  as  of  other  diseases,  by  the  trans- 
mission of  a  constitutional  peculiarity  favourable  to  the  develop- 
ment of  the  germs  when  they  are  introduced  into  the  system. 

The  lungs  are  the  organs  most  frequently  affected,  and 
phthisis  or  consumption  is  responsible  for  more  than  80,000 
deaths  annually  in  the  United  Kingdom,  or  11  out  of  every 
100.  But  this  by  no  means  represents  the  sum  total,  for  there 
are  other  tubercular  affections  that  also  contribute  largely  to 
the  death-roll.  Although  for  some  time  previously  it  had  been 
suspected  that  consumption  was  caused  by  a  micro-organism,  it 
was  not  until  1882  that  Koch  published  the  results  of  his 
researches  which  established  the  parasitic  nature  of  the  disease. 

Since  then  independent  testimony  has  proved  the  accuracy 
of  his  conclusions,  and  now  no  one  doubts  that  tubercular 
■disease  is  associated  with  the  introduction  into  the  body  of 
an  extremely  minute  rod-shaped  germ  called  the  tubercle 
bacillus.  As  may  be  imagined,  great  results  were  anticipated 
iroin  the  discovery ;  it  was  hoped  that  it  would  prove  to  be  the 
iirst  step  towards  finding  the  specific  for  a  disease  which  hitherto 
had  been  looked  upon  as  incurable,  but,  alas,  these  expectations 
have  not  as  yet  been  fulfilled.  Many  so-called  remedies  have 
been  advocated  from  time  to  time,  but  upon  trial  all  have  been 
discarded  as  worthless.  The  most  remarkable  of  these,  for 
which  Koch  himself  was  responsible,  was  made  public  in  1890, 
and  created  even  a  greater  sensation  than  the  discovery  of  the  ' 
bacillu!<  Itself  Unfortunately  owing  to  the  publicity  given  to 
this  supposed  specific,  and  the  exaggerated  accounts  of  fts  value 
puUished  in  the  lay  press,  combined  with  the  secrecy  which  was 
at  first  observed  concerning  the  nature  of  the  remedy,  thousands 
who  had  reconciled  themselves  to  the  fact  that  they  were  sufler- 
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ing  from  a  fatal  disease,  were  induced  to  Lope  that  a  cure  had 
at  last  been  discovered,  a  hope  that  was  soon  to  be  cruelly 
shattered. 

It  is  well  known  that  the  treatment  consists  of  repeated 
inoculations  with  a  fluid  specially  prepared  from  cultivations 
of  the  tubercle  bacillus ;  the  details,  however,  need  not  here  be 
discussed.  Suffice  it  to  say,  that  an  extended  trial  of  the  remedy 
has  led  to  its  being  discarded  as  a  means  of  treatment. 

It  may  be  that  some  efficient  preventive  against  tubercular 
disease  will  ultimately  be  discovered^  but,  in  the  meantime, 
previous  failures  in  this  direction  must  not  be  allowed  to  detract 
from  the  value  of  Koch's  original  discovery.  Through  it  we 
have  not  only  been  enabled  to  arrive  at  the  important  fact 
already  referred  to  (p.  187),  of  the  similarity  between  tubercular 
diseases  in  animals  and  in  man,  but  it  has  also  paved  the  way 
for  more  efficient  steps  being  taken  to  limit  the  risk  of  the 
disease  being  conveyed  from  one  person  to  another  by  means  of 
infection.  The  fact  that  the  germs  of  consumption  are  found  in 
the  air  of  rooms  occupied  by  consumptive  patients,  indicates  the 
risk  that  others  run — at  any  rate  those  who  are  susceptible  to 
the  disease— in  occupying  the  same  room,  and  points  to  the 
necessity  for  precautions  being  taken  in  the  shape  of  free  venti- 
lation and  the  disinfection  of  the  sputum  which  is  charged  with 
the  virus  of  the  disease. 

As  in  the  case  of  other  specific  diseases  there  are  many  pre- 
disposing caiises  of  consumption,  the  most  important  of  which 
are  dampness  of  locality,  damj)  and  ill-ventilated  houses,  over- 
crowding in  houses  and  factories,  and  certain  occupations,  more 
especially  those  that  are  attended  with  the  inhalation  of  irri- 
tating dust. 

The  discovery  that  dampness  of  SOil  predisposes  to  con- 
sumption and  other  tubercular  affections  was  at  first  accidental, 
and  arose  out  of  the  enquiry  already  referred  to,  which  was  con- 
ducted by  Dr.  Buchanan,  as  to  the  effect  that  general  sanitary 
improvements  in  certain  towns  had  had  on  the  death-rates  from 
diseases  which  are  known  to  be  influenced  by  insanitary  con- 
ditions. The  enquiry  extended  over  a  period  of  twenty  years, 
in  some  cases  longer.  The  table  given  on  p.  4  is  compiled 
from  Dr.  Buchanan's  report,  and  columns  4  and  5  have  reference 
to  the  question  as  regards  phthisis.  It  will  be  seen  that  in 
nineteen  instances  out  of  the  twenty-four  more  or  less  drying  of 
the  surface  had  followed  the  construction  of  sewers,  and  of  these 
in  no  fewer  than  sixteen  instances, -the  mortality  Irom  con- 
sumption showed  a  reduction  varying  from  49  to  1  per  cent., 
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the  average  being  about  28.  This  led  to  a  further  enquiry  on 
a  comprehensive  scale  being  made  the  following  year  (18G7) 
into  the  influence  of  dampness  of  soil  on  consumption,  and  the 
following  are  the  general  conclusions  resulting  from  it,  based 
upon  the  ten  years'  returns  (1851-60) : — 

"1.  Within  the  counties  of  Surrey,  Kent  and  Sussex  there 
is,  broadly  speaking,  less  phthisis  among  populations  living  oa 
pervious  soils  than  among  populations  living  on  impervious 
soils. 

"  2.  Within  the  same  counties  there  is  less  phthisis  among 
populations  living  on  high-lying  pervious  soils,  than  among  popu- 
lations living  on  low-lying  pervious  soils. 

"  3.  Within  the  same  counties  there  is  less  phthisis  among 
populations  living  on  sloping  impervious  soils,  than  among  popu- 
lations living  on  flat  impervious  soils. 

"  4.  The  connection  between  soil  and  phthisis  has  been  estab- 
lished in  this  enquiry — 

"  (*)  existence  of  general  agreement  in  phthisis  mor- 

tality between  districts  that  have  common  geological  and  topo- 
graphical features,  of  a  nature  to  affect  the  water-holding  quality 
of  the  soil. 

"(^)  the  existence  of  general  disagreement  between  districts 
that  are  diS'erently  circumstanced  in  regard  of  such  features: 
and 

"(c)  By  the  discovery  of  pretty  regular  concomitancy  in  the 
fluctuations  of  the  two  conditions,  from  much  phthisis  with 
much  wetness  of  soil  to  little  phthisis  with  little' wetness  of  soil 

"  But  the  connection  between  wet  soil  and  phthisis  came  out 
last  year  in  another  way,  which  must  here  be  recalled  

_  "(d)  By  the  observation  that  phthisis  had  been  greatly  reduced 
in  towns  where  the  water  of  the  soil  had  been  artificially 
removed,  and  that  it  had  not  been  reduced  in  other  towns 
where  the  soil  had  not  been  dried. 

"5.  The  whole  of  the  foregoing  conclusions  combine  into  one— 
which  may  now  be  affirmed  generally,  and  not  only  of  particular 
districts— that  ivetness  of  soil  is  a  cause  of  phthisis  to  the  popula- 
Hon  living  upon  it. 

"  6  No_  other  circumstance  can   be  detected,  after  careful 
consideration  of  the  materials  accumulated  during  this  year 
that  coincides  on  any  large  scale  with  the  greater  o?  less  preva- 
lence of  phthisis,  except  the  one  condition  of  soil. 

16 
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"  7.  In  this  year's  enquiry,  and  in  last  year's  also,  single  ap- 
parent exceptions  to  the  general  law  have  been  detected.  They 
are  probably  not  altogether  errors  of  fact  or  observation,  but  are 
indications  of  some  other  law  in  the  background  that  we  are  nob 
yet  able  to  announce." 

The  conclusions  exactly  correspond  with  those  arrived  at  by 
Dr.  Bowditch  of  Boston,  U.S.A.,  upon  very  thorough  investiga- 
tion into  one  of  the  causes  of  consumption  in  Massachusetts, 
which  is  noticed  in  a  report  by  the  Registrar-General  for  Scot- 
land written  at  the  end  of  1867,  in  which  he  refers  to  the 
mortality  from  consumption  in  the  eight  principal  towns  of 
Scotland  as  follows: — "Taking  a  five  years'  average  (1857  to  1861 
inclusive),  it  is  found  that  supposing  all  these  towns  are  brought 
to  an  uniform  population  of  100,000  persons,  there  died  annually 
from  consumption  206  persons  in  Leith,  298  in  Edinburgh,  310 
in  Perth,  332  in  Aberdeen,  340  in  Dundee,  383  in  Paisley,  399 
in  Glasgow,  and  400  in  Greenock.  The  fact  is,  that  if  each  town 
had  been  arranged  in  the  order  'of  comparative  dryness  of  its 
site,  they  would  almost  have  arranged  themselves  in  the  above 
position— Leith  and  Edinburgh  the  most  free  from  consumption, 
and  also  having  the  driest  sites ;  Glasgow  and  Greenock  the 
most  ravaged  by  that  disease,  and  beyond  all  comparison  situated 
on,  the  dampest  sites."  . 

It  is  needless  to  point  out  that  the  above  conclusions  are  ot 
vital  importance  when  considered  in  relation  to  the  existence  of 
weirs  on  rivers,  especially  in  flat  districts,  as  through  them  the 
subsoil  water  (see  p.  13)  is  maintained  at  a  height  near  the 
surface,  to  the  detriment  of  the  inhabitants  of  towns  situated  in 
the  valley  of  the  water-course.  _ 

The  efi-ect  of  OVePCFOWding,  as  an  exciting  cause  ot  con- 
sumption, is  well  shown  by  the  various  tables  in  the  introductory 
chapter,  but  particularly  by  the  figures  in  column  4  in  the  table 

"""IrmVand  prison  statistics  also  afi^ord  valuable  evidence  on 
this  point,  as  by  means  of  them  a  comparison  can  be  drawn 
between  the  mortality  among  large  bodies  of  men,  similarly  fed 
and  clothed,  but  housed  under  different  conditions.  1  or 
example  in  one  prison  in  Vienna,  "which  was  very  badly 
ventiFated"  the  deaths  from  consumption  amounted  to  514  per. 
l  oOO  lur  the  years  1834-47.  On  the  other  hand,  m  a  well- 
ventiiated  prison  in  tlie  same  town,  durmg  the  years  1850-.4. 
the  deaths  from  this  disease  amounted  to  >  -9  per  1.000.* 
*  Ili'giene,  by  Parkes,  edited  by  J.  L.  Notter,  :M.D. 
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In  a.report  to  the  Local  Government  Board  by  Dr.  Barry  and 
Mr.  Gordon  Smith,  published  in  1888,  evidence  is  given  as  to  the 
■eftect  of  back-to-back  houses  on  the  death-rates  from  lung  diseases, 
including  consumption,  and  also  from  diarrhoea.* 

The  effect  of  occupation  on  the  death-rate  from  consumption 
is  shown  in  the  table  on  page  6.  Those  occupations  in  which 
fine  particles  of  sharp  angular  dust  are  inhaled  are  highly  in- 
iurious,  whereas  equally  dusty  occupations,  attended  with  the 
inhalation  of  smooth  particles,  such  as  coal  dust,  are  far  less  so. 
This,  probably,  arises  from  injury  to  the  lung  tissue  by  the 
sharp  particles  leading  to  a  chronic  inflammatory  condition 
which  predisposes  to  the  reception  of  the  virus,  whereas  no  such 
injury  arises  from  the  inhalation  of  smooth  dust. 

The  dangers  arising  from  the  consumption  of  tuberculous 
.meat  and  milk  will  be  dealt  with  in  the  chapter  devoted  to 
unwholesome  food. 

From  what  has  been  said  concerning  the  nature  of  con- 
sumption, the  preventive  precautions  to  be  observed  will  be 
apparent;  they  need  not  therefore  be  gone  into.  The  safety^ 
of  others  will  best  be  secured  by  the  free  ventilation  of  rooms, 
and  by  forbidding  healthy  persons  to  occupy  the  same  bedroom 
as  the  patient.  The  greatest  care  should  be  observed  in  dealing) 
with  the  sputum  ;  it  ought  either  to  be  disinfected  with  solution 
of  perchloride  of  mercury,  or  a  10  per  cent,  solution  of  carbolic- 
acid,  or,  better  still,  rags  may  be  freely  used,  and  immediately 
burned.  On  no  account  must  the  expectoration  be  allowed  t 
dry  on  the  clothes,  or  on  the  floors,  as  the  infective  materia 
will  thus  be  scattered  through  the  room. 

When  one  sees  the  reckless  way  in  which  people  expectorate 
in  the  streets,  in  public  places,  railway  cari'iages,  &c.,  one  is  not 
surprised  to  find  that  the  presence  of  the  tubercle  bacillus  is  so 
frequently  demonstrated  when  the  air  of  public  places  is 
examined  bacteriologically,  and  it  is  distressing  to  think  how 
much  injury  may  result  irom  the  disgusting  practice.  Fortun- 
ately all  persons  are  not  equally  susceptible  to  the  disease, 
otherwise  the  consequences  would  be  still  more  appalling  than 
tliey  are.  It  is  the  duty  of  all  who  are  aware  of  the  danger 
attending  this  practice  never  to  allow  an  opportunity  of  remon- 
strating with  such  offenders  to  pass,  and  every  Health  Oflicer 
should  do  his  utmost  to  encourage  those  wlio  are  suffering  ivom 
the  disease  in  the  observance  of  tlie  preventive  precautions 
referred  to  above.  Probably  the  task  will  too  often  prove  a 
thankless  one,  but  it  is  none  the  less  our  duty  to  undertake  it. 

*  Tliis  report  is  published  by  itself  and  does  nob  appear  in  tlio  Annual 
Report  of  the  Medical  Officer  to  the  Local  Government  Board. 
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Compulsory  Notification  of  Infectious  Disease, 

Parliament  is  to  be  congratulated  on  Laving  at  last  amended 
the  Notification  of  Infectious  Diseases  Act  so  that  notification 
is  now  compulsory  throughout  the  country,  and  not  only  in  the 
Metropolis,  as  was  formei-ly  the  case.  It  is  true  that  the  great 
majority  of  Sanitary  Authorities  had  already  voluntarily  availed 
themselves  of  the  Act,  but  the  short-sighted  minority  have  now 
been  compelled  to  come  into  line,  and  universal  notification  is. 
an  established  fact. 

The  objection  at  first  raised,  that  the  Act,  for  a  variety  of 
reasons,  would  not  "work  smoothly  has  been  amply  refuted  by 
experience  in  districts  where  it  has  been  in  operation  for  years,, 
and  that  it  has  proved  of  the  greatest  service  is  unquestionable, 
even  in  districts  where  isolation  hospital  accommodation  was 
not  available.  At  the  same  time,  full  benefit  can  hardly  be- 
looked  for  from  the  Act  unless  means  are  provided  for  the  early- 
isolation  of  notified  cases,  and  the  disinfection  of  clothing,  &c., 
and  it  is  to  be  hoped  that  general  notification  will  serve  as  a. 
stimulus  to  Sanitary  Authorities  in  this  direction,  and  hasten 
the  day  when  the  country  as  a  whole  Avill  be  thoroughly 
equipped  for  combatting  epidemics. 

The  general  application  of  the  Notification  Act  will  un- 
doubtedly add  to  the  opportunities  an  Inspector  ^yill  have  of 
imparting  wholesome  lessons  among  the  people,  and  corespond- 
ingly  increase  his  responsibilities.  While  this  is  the  case,  it  is 
to  be  feared  that,  for  a  time  at  any  rate,  he  will  have  to  bear  the 
extra  burden  without  any  comparative  increase  in  his  salary, 
-which  at  present,  in  too  many  instances,  is  miserably  below 
what  it  should  be.  However,  there  are  indications  that  better 
times  are  coming,  and  the  greater  the  industry  displayed  by 
Inspectors  in  the  conscientious  discharge  of  their  duties,  the 
sooner  will  public  opinion  be  influenced  in  their  favour,  and  the 
sooner  the  justice  of  their  claims  will  be  recognised. 

Duties  of  an  Inspector  during  an  Epidemic. — During  an  epi- 
demic the  sanitary  inspector  ought  to  be  diligently  occupied  m 
attending  to  the  work  of  disinfection,  in  visiting  infected  houses 
in  order  to  caution  the  occupants  against  unnecessary  intercourse 
with  others,  and  in  instructing  the  people  how  to  use  such  dis- 
infectants as  are  provided  by  order  of  the  medical  officer,  and 
it  is  important  that  special  attention  should  be  paid  at  sucli 
times  to  all  insanitary  conditions.  The  practice  of  distributing 
bills  with  printed  instructions,  drawn  out  on  not  too  elaborate, 
a  scale,  is  likely  to  be  of  service. 
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FOOD. 


It  is  not  intended  in  this  chapter  to  consider  the  question  of  our 
food  supply,  except  in  so  far  as  it  is  important  from  a  Sanitary 
Inspector's  point  of  view,  in  relation  to  the  duty  that  may  be 
imposed  upon  him  under  the  Public  Health  Act  (see  Appendix). 
The  purely  medical  aspect  of  the  question,  the  elements  essential 
to  health,  and  the  proportion,  under  vai-ying  circumstances,  in 
-which  each  should  be  present  in  our  diet,  does  not  specially  con- 
cern him,  and  will  not  therefore  be  touched  upon.  NotAvith- 
standing  this  limitation,  however,  the  subject  is  one  which 
Tiltimately  concerns  us  all,  especially  in  the  light  of  modern 
experience,  which  tends  more  and  more  to  establish  a  close 
relationship  between  diseases  of  animals  and  many  of  the  ilia 
that  human  flesh  is  heir  to. 

The  Act  empowers  an  inspector  to  examine  "any  animal, 
carcase,  meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables,  corn, 
bread,  flour,  or  milk  exposed  for  sale,  or  deposited  for  the 
purpose  of  sale,  or  of  preparation  for  sale,  and  intended  for  the 
food  of  man ;"  and  it  gives  him  power  to  seize  the  same  if  he 
•finds  that  it  is  "diseased,  unsound,  or  unwholesome."  An 
inspector  then  must  be  familiar  Avith  the  characteristics  of 
sound  and  unsound  food,  so  as  to  be  able  to  detect  that  which 
is  umyholesome,  whether  from  disease  or  other  causes. 

It  is  obvious  that  this  knowledge  can  only  be  acquired  by 
experience,  but  unless  he  has  some  guide  as  to  what  he  ought  to 
look  for,  and  some  means  of  gauging  the  significance  of  what  he 
sees,  little  progress  will  be  made. 

Meat  may  be  unwholesome  from  a  variety  of  causes.  In  all 
cases,  a  carcase,  though  free  from  disease,  which  shows  evidence 
■of  decomposition,  and  in  most  cases  the  meat  of  animals  that 
have  sufi-ered  from  disease,  ought  to  be  condemned  as  unfit  for 
the  food  ot  man.  Again,  immature  veal  and  lamb  is  considered 
unwholesome,  and,  undoubtedly,  what  is  known  as  "slink" 
meat,  that  is  the  meat  of  calves  or  lambs  that  have  been  cast 
prematurely,  or  have  died  during  birth,  should  be  condemned. 
Ihe  meat  of  animals  that  have  been  "physicked"  must  be  looked 
upon  with  suspicion,  but  the  smell  of  physic,  which  may  often  be 
l)erceived  in  dead  ineat,  and  especially  in  the  stomach,  does  not 
m  itself  afiord  sufficient  grounds  for  seizure,  although  it  indicates 
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that  all  is  not  right,  and  warrants  a  more  searching  enquiry,  witli 
a  view  to  the  discovery  of  any  diseased  condition  of  the  carcase 
that  may  account  for  the  physicking,  and  possibly  lead  to  its 
being  condemned  as  unfit  for  food.  The  meat  of  animals  thafc 
have  not  been  killed,  but  have  died,  either  from  accident  or 
illness,  vsliould  be  condemned,  even  although,  as  regards  the 
latter,  there  is  no  distinct  evidence  of  the  nature  of  the  malady. 
The  meat  of  animals  that  have  been  slaughtered  after  injury 
need  not  be  condemned,  provided  the  health  of  the  animal  has 
not  suifered  in  the  interval,  and  the  carcase  has  been  perfectly 
"bled.  The  fraudulent  sale  of  the  flesh  of  one  animal,  represent- 
ing it  to  be  that  of  another,  is  perhaps  a  more  common  practice 
than  is  generally  supposed.  The  most  common  deception  is  the 
substitution  of  the  flesh  of  the  horse  for  that  of  tlie  ox,  and  on 
the  ground  of  health  no  objection  can  be  raised  to  it.  Recently 
an  Act  has  been  passed  (The  Sale  of  Horse  Tlesh  Act,  see 
Appendix),  which  legalises  the  sale  under  certain  restric- 
tions, and  in  order  to  detect  any  infringement  of  this  Act, 
the  meat  inspector  should  be  able  to  distinguish  the  flesh  of 
one  animal  from  that  of  another.  The  flesh  of  dogs  and  cats  is 
sometimes  substituted  for  or  mixed  with  pork  and  mutton  in  the 
manufacture  of  sausages  and  pies ;  as,  under  these  circumstances, 
the  meat  is  cut  up  into  fine  pieces,  the  detection  of  the  fraud  is 
hardly  possible,  and  it  concerns  the  police  oflicer  rather  thau  the 
sanitary  inspector. 

Inspection  of  Live  Animals. 

Although  an  unhealthy  animal  intended  to  be  used  as  food 
may  be  seized  alive,  it  is  not  often  that  an  inspector  is  called 
upon  to  pronounce  upon  such,  and  if  he  should  be,  it  is  not 
desirable  for  him  to  act  on  his  own  responsibility ;  the  Medical 
•Officer  of  Health  ought  invariably  to  be  consulted  in  this,  as  in 
all  doubtfid  cases,  and  it  will  probably  be  expedient  to  call  in  a. 
veterinary  surgeon.  In  order,  however,  that  the  initiative  may 
be  taken,  it  is  well  to  be  familiar  with  the  ordinary  signs  ot 

disease^^^  animal  should  be  well  nourished;  its  coat  should 
be  in  crood  condition,  not  rough  and  standing;  its  skm  supple, 
and  its  flesh  tolerably  firm  and  elastic.  It  should  not  shiver 
.nor  show  any  sign  of  being  in  pain;  it  should  be  able  to  get  abo  t- 
without  showing  any  indication  of  lameness,  and  to  get  up  with 
ease.  The  eyes  should  be  bright,  the  nostrils  red  and  healthy 
loeking,  and,  although  moist,  there  should  be  .'^'\f^J^J'^{^^ 
them;  the  tongue  should  not  be  hanging;  and  in  the  co^v  the 
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teats  should  not  be  hot.  An  important  indication  of  health  is 
regular  and  easy  breathing,  and  an  absence  of  offensive  odour 
in  the  breath. 

Inspection  op  Meat. 

The  Carcase.— The  inspector  has  a  much  better  chance  of 
forming  an  opinion  regarding  the  quality  of  meat  before^  it  has 
been  cut  up,  and  the  inspection,  to  be  thorough,  should  include 
■the  various  organs.  Unless  these  are  healthy,  the  butcher  will 
carefully  conceal  them,  so  if  the  slaughtering  has  recently  taken 
place,  and  they  are  not  forthcoming,  the  probability  is  he  has  an 
excellent  reason  for  their  concealment. 

A  carcase  should  be  thoroughly  "set"  in  about  twenty-four 
hours  after  slaughtering,  or  when  it  is  quite  cool,  but  this  period 
varies  in  accordance  with  the  temperature  and  moisture  of  the 
atmosphere,  &:c. ;  it  should  be  well  bled,  free  from  bruises  and 
bile  stains,  and  one  side  or  quarter  should  not  differ  from 
another,  as  regards  colom-.  On  applying  pressure  with  the 
finger  to  the  fleshy  parts  there  should  be  no  pitting  nor  crackling  ; 
the  former  indicates  a  dropsical  condition,  and  the  latter  the 
presence  of  air  within  the  tissues. 

The  appearance  of  the  interior  of  the  chest  is  of  the  utmost 
importance,  especially  if  the  lungs  cannot  be  examined,  as  most 
diseases  affecting  these  organs  leave  indelible  traces  on  the 
interior  of  the  chest  walls.  In  a  healthy  animal  these  should 
be  perfectly  smooth,  and  the  ribs,  with  the  intervening  fleshy 
parts,  should  be  cleai-ly  seen  through  a  ti-ansparent  membrane. 
On  the  other  hand,  if  the  intei'ior  of  the  chest  wall  is  very 
rough,  and  the  lining  membrane  cloudy,  the  animal  has  pro- 
bably suffered  from  an  inflammatory  affection,  and  the  chances 
are  that  other  signs  of  acute  illness,  sufficient  to  condemn  it, 
will  be  found  in  the  carcase.  Butchers,  as  a  rule,  take  care  to 
remove,  as  far  as  possible,  the  evidence  of  such  inflammatory 
mischief  from  the  chest  walls,  but  no  amount  of  manipulation 
will  restore  the  normal  appearances  sufficiently  to  deceive  an 
ordinary  skilled  observer.  By  carefully  removing  all  trace  df 
the  inner  covering  of  the  chest  (the  pleura),  the  surface,  after 
being  exposed  to  the  air,  may  not  show  much  sign  of  having 
been  interfered  with,  but  if  it  be  moistened  with  a  damp  cloth 
or  sponge,  the  torn  fibres  will  become  opaque,  and  thus  any 
doubt  will  at  once  be  removed. 

The  lung's  should  be  spongy,  of  a  bright  pink  colour,  and 
when  cut  into  pieces  each  portion  should  float  in  water.  The 
latter  test,  however,  by  no  means  proves  that  the  lung  is 
healthy,  as  it  is  only  in  advanced  disease  that  the  texture  is 
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IhoZti  f  ^'r      *°  '^'^'^        ^i^k     ^^ter.    The  lun-s  also 

^'-^  -  - ^^^^ 

The  stomachs  and  bowels  should  be  free  from  ulcers  and 

iLir'T^f  in  the  shape  of  blotchy  redness 

and  they  should  not  smell  of  druc^s  ^  reaness, 

A  more  detailed  description  of°the  appearances  to  be  looked  for 
in  the  various  organs  will  be  found  under  the  headincr  of  the 
diseases  that  specially  affect  them  * 

ChapacteFistics  Of  Horse  Flesh.-The  sale  of  horse  flesh. 

mcludmg  the  flesh  of  asses  and  mules,  is  permitted  by  law,  Jro 
vided  the  public  are  not  deceived  with  regard  to  ihat  they 
frauJ'TMr"^  Appendix).  To  guard  against  any  su^^ 
Iraud,  It  IS  necessary  that  the  meat  inspector  should  be  able  to 
distinguish  between  the  flesh  of  the  horse  and  that  of  the 
ox.  it  the  whole  carcase  can  be  inspected,  the  detection  is 
a  comparatively  simple  matter,  but  when  the  meat  is  cut  up 
especially  if  it  has  been  boned,  which  is  sometimes  the  case,  it 
IS  not  so  easy.  ' 

The  horse  has  eighteen  ribs  on  each  side,  while  the  ox  has 
only  thirteen,  and  in  the  latter  they  are  broader,  flatter,  and  less 
arched,  and  are  united  to  the  cartilages  by  joints,  while  those  of 
the  horse  have  a  fixed  union. 

The  breastbone  of  the  ox  is  flat  above  and  below,  while  that 
of  the  horse  is  keel-shaped— that  is,  flat  sideways.  The  bones  of 
the  horse  are  mostly  larger  than  those  of  the  ox,  and  they  con- 
tain more  fatty  matter,  which  is  of  an  oily  consistence.  Through- 
out the  whole  skeleton  there  are  distinguishing  features,  although 
it  is  difficult  to  convey  an  idea  of  them  in  writing;  an  hour's 
study  in  a  natural  history  museum,  with  the  two  skeletons  side 
by  side,  will  do  more  good  than  any  description,  however 
lengthy. 

The  tong-ue  of  the  horse  is  broad  at  the  point,  while  that  of 
the  ox  is  pointed,  and  the  upper  surface  of  the  latter  is  rou<^h 
and  has  a  distinct  prominence  about  mid-way  between  the  root 
and  the  tip.  If  the  bone  of  the  tongue  is  examined  in  the  ox, 
it  will  be  found  to  consist  of  nine  segments,  whereas  in  the  horse 
it  is  formed  of  five. 

The  liver  of  the  ox  forms  one  continuous  mass,  with  one  small 
segment  or  lobe  at  the  upper  and  back  part,  and  it  has  a  gall- 
bladder attached.  The  liver  of  the  horse,  on  the  other  hand, 
is  formed  of  three  large  lobes  and  a  small  one,  and  it  has  no 
gall-bladder. 
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The  heart  of  the  ox  is  more  conical  or  pear-shaped  than  that 
of  the  horse,  and  as  a  rule  it  has  a  larger  deposit  of  fat  on  the 
surface,  and  this  is  paler  and  of  a  firmer  consistency  than  that 
found  on  the  horse's  heart.  In  the  base  of  the  foi-nier  there  ia 
a  bone  -whicii  is  not  found  in  the  heart  of  the  horse. 

Horse  flesh  has  a  characteristic  odour;  it  is  darker,  and  has 
•a  coarser  texture  than  beef,  and  there  is  little  or  no  fat  inter- 
mixed with  its  fibres. 

The  fat  of  a  horse  is  very  characteristic,  so  much  so,  that 
the  butcher,  if  he  wishes  to  deceive  the  public,  removes  the 
natural  fat  and  substitutes  that  of  the  ox  for  it.  It  is  darker 
and  softer  than  ox  fat,  and  has  a  peculiar  flavour. 

ChapacteristicS  of  Good  Meat.— Good  meat  should  be  firm 
and  elastic  to  the  touch,  not  doughy,  and  when  pressure  is  applied 
by  the  finger  it  should  not  pit ;  after  standing  for  a  day  or  two, 
It  should  present  a  dry  surface.    The  colour  will  vary  according 
to  the  age  of  the  animal ;  veal  is  quite  pale  in  colour,  and  the 
flesh  of  an  ox  two  or  three  years  old  is  lighter  in  colour  than 
that  of  an  animal  twice  that  age.    Meat  may  either  be  too  lic^ht 
•or  too  dark  in  colour,  as  the  result  of  disease ;  an  exhaustmor 
illness,  for  example,  may  cause  pallor,  and  the  flesh  of  animals 
that  have  died  with  the  blood  in  them  will  bo  dark,  even  purple  • 
It  will  set  badly  and  decompose  readily.    In  both  cases,  how- 
ever other  signs  of  disease  will  ])robably  be  found.    Veins  of 
lat  should  be  intermixed  with  the  flesh,  so  as  to  present  a  marbled 
'appearance;  there  should  be  an  absence  of  moisture,  and  on 
pressure  no  mucilaginous  or  mattery-looking  fluid  should  exude 
Irom  the  tissue  between  the  fleshy  bundles  (muscles),  althou-h 
on  standing  a  thin  clear,  red  fluid  may  exude  in  small  quantity. 

The  odour  should  be  fresh,  and  by  no  means  disagreeable,  and 
if  putrefaction  has  started,  the  nose  will  detect  it  long  before 
any  discoloration  takes  place.  Early  putrefaction  is  likely  to  be 
rdPt?.?;rf  «^^deeper  parts,  close  to  the  bone,  and  it  may 
^ wfthd  avvn^  mtroc  ucing  a  knife  and  smelling  it  as  soon  as  it 
IS  withdiawn.  Another  means  of  bringing  out  any  odour  is  to 
bruise  a  piece  of  meat  and  pour  hot  water  over  it  Yn  a  .Ls 
J     As Vut'r^f'f  ""'r  ^isesiom 

li;id  and  /t  1  1  r  f ^^'^  pale  or 

Jmd,  and  at  a  later  stage  green.    The  earliest  actual  chan-e  in 

TihlTV^'"  ^r^^'      P^t^^faction,  is  most  likely  to  be  founS 
n  the  flanks,  and  in  the  marrow  of  the  long  bones  •  the  latter 
loses  Its  pink  salmony  colour  and  solid  consistency,  a^d  becomes 
wtn  tltd^w  ?lf         ^''^'^  '^'^  ^  slightl^cid  rSctTon 
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The  fat  should  be  white  or  straw  coloured,  and  show  fcMr- 
blood  spots.  The  fat  of  animals  that  are  fed  on  oil  cake  is  some- 
times of  rather  a  dark  yellow  colour,  and  the  fat  of  Jersey  and_ 
Guernsey  cattle  is  darker  naturally  than  that  of  other  breeds. 

Veal  is  paler  in  colour  than  beef,  particularly  if  the  animal 
has  been  bled  before  slaughtering — a  common  practice  in  the- 
past,  which  happily  is  now  seldom  adopted — and  both  the  flesh 
and  fat  are  less  firm  than  in  the  ox.  In  the  immature  calf  the 
liesh  is  watery  and  has  a  distinctive  odour. 

Mutton  is  less  florid  in  colour  than  beef,  and  the  younger  the- 
animal,  up  to  a  certain  point,  the  lighter  the  colour.  The  fat  is. 
white  and  very  firm. 

POPk  is  paler  than  mutton,  although  in  this  case  also  it  is 
influenced  by  the  age  of  the  pig ;  it  is  less  firm,  and  the  fat  has- 
a  more  oily  or  greasy  consistency. 


Meat  Unfit  for  Human  Food. 

The  meat  of  healthy  animals  may  become  unwholesome  from 
putrefactive  change,  the  result  of  being  kept  too  long,  or  disease 
may  render  it  unfit  for  food. 

Putrid  meat  may  give  rise  to  very  alarming  and  even  fatal 
illness,  particularly  if,  in  the  first  instance,  the  animal  has 
sufi"ered  from  disease.  It  would  appear,  from  the  recorded 
investigations  of  such  illnesses,  that  the  cause  may  be  attributed, 
either  to  the  presence  in  the  meat  of  minute  organisms,  or  to. 
an  organic  chemical  poison  resulting  from  putrefaction.  _ 

One  of  the  most  remarkable  outbreaks  of  illness  from  this 
cause  occurred  at  Welbeck  in  1880,  among  persons  attending 
the  sale  of  the  late  Duke  of  Portland's  efl-ects.  Dr.  Ballard, 
.who  conducted  the  enquiry,  found  that  seventy-two  persons 
were  attacked  by  the  disease,  which  proved  fatal  m  four  cases 
The  people  were  attacked  with  pain,  intense  diarrhoea,  and 
.symptoms  of  fever  from  twelve  to  thirty-six  hours  after 
luncheon  Bv  a  process  of  exclusion,  it  was  found  that  the 
only  articles  partaken  of  which  were  open  to  suspicion  as  having 
produced  the  disease  were  sandwiches  composed  of  beet  and 
ham     Experiments  conducted  by  Dr.  Klein  afterwards  showed 

lhat'the  ham  was  infested  with  ^  ^P«t^°T""'f  nr?fX 
specimens  of  which  were  also  found  in  the  kidney  of  one  of  the- 
pat  ents  4ho  had  died  from  the  disease.*    In  addition  to  this 
,LrSn  animals  that  were  fed  on,  or  inoculated  with,  portions  of 

*  For  an  account  of  the  organisms  found,  sco  Mia-o-Organkms  and 
Disease,  Klein. 
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the  suspected  ham,  were  seized  with  a  similar  illness,  which 
proved  fatal  to  many  of  them;  a  like  result  also  followed  the 
inoculation  of  the  organisms  from  the  hams,  after  cultivation 
in  the  white  of  egg.* 

Another  outbreak  very  similar  in  character  occurred  at 
Nottingham  in  February,  1881.  Dr.  Ballard,  who  investigated 
this  outbreak  also,  found  that  after  eating  baked  pork,  obtained 
from  a  certain  shop,  fifteen  persons  were  attacked,  and  one  died.. 
"Unfortunately,  in  this  instance,  none  of  the  suspected  pork 
could  be  obtained,  but  numerous  organisms,  similar  to  those- 
associated  with  the  Welbeck  outbreak,  were  found  in  the  body 
of  the  patient  who  died,  and  cultivations  of  them,  inoculated 
into  mica  and  guinea-pigs,  gave  rise  to  the  disease  in  every 
instance,  t 

In  the  same  report  in  which  the  above  history  appears,  the 
details  of  a  fatal  case  of  sausage  poisoning  at  Arlford,  which  was 
investigated  by  .Dr.  Ballard,  are  given.  Also  in  the  "  Report  of 
the  Medical  Officer  of  the  Local  Government  Board  for  1887," 
an  account  is  given  by  Mr.  Spear  of  seventy  cases  of  poisoning 
from  pork-pie  and  brawn,  which  occurred  at  Betford,  and  proved, 
fatal  in  one  case. 

Although  it  would  seem  that  pork  is  the  meat  to  which 
poisonous  symptoms  are  most  usually  attributed,  both  beef  and 
veal  may  undoubtedly  give  rise  to  similar  illnesses.  With 
regard  to  venison  and  game,  on  the  other  hand,  it  is  a  remark- 
able fact,  not  easily  accounted  for,  that  both  are  habitually  con- 
sumed in  a  state  of  decomposition,  apparently  with  impunity.  ' 

Diseases  op  A>fiMALS  in  Relation  to  Food  Supply. 

Beyond  the  short  summary  already  given  of  the  more- 
common  signs  of  disease  in  animals  during  life,  no  attempt  will 
be  made,  in  the  following  account,  to  describe  the  symptoms, 
by  which  the  various  diseases  mentioned  may  be  recognised  ; 
the  signs  of  each  disease  in  the  carcase,  and  the  significance,' 
from  a  health  point  of  view,  of  the  altered  condition  oif  the  meat, 
•will  alone  be  dealt  with. 

The  following  are  the  diseases  commonly  met  with  that  mar 
afi:"ect,  more  or  less,  the  quality  of  the  meat :— Measles  in  pic.  and 
ox,  trichinosis  in  pig,  foot-and-mouth  disease,  pleuro-pneunTonia 
cattle-plague,  pneumo-enteritis  in  pig,  swine  fever,  puerperal 

18So"  '^^''^^  °^      Medical  Officer  of  the  Local  Government  Board," 

Botrd,^''l88L''  °^        ^^^'^''"'^  °^       ^"""^  Government 
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fever,  small-pox  in  sheep,  rot  in  sheep,  actinomycosis,  anthrax, 
charbon  symptomatique,  tuberculosis,  glanders  and  farcy  in 
horses,  and  acute  febrile  disorders  from  various  causes. 

Measles  (bladder  wcrm,  Cysticercus  celhdosct)  is  the  term 
■applied  to  a  disease  which  occurs  in  pigs  and  oxen.  It  has 
absolutely  nothing  to  do  with  the  infectious  disease  of  the  same 
name  in  man,  and  is  characterised  by  the  existence  of  parasites 
in  the  muscles  throughout  the  body.  These  parasites  are  en- 
closed in  cysts  or  bladders,  situated  between  the  fibres  of  the 
muscles,  and  these  are  the  larvte  of  the  human  tape-worm. 
The  species  which  affects  the  pig  differs  from  that  found  in  the 
ox,  although  the  difference  is  not  sufficiently  marked  to  be 
apparent  to  the  naked  eye.  The  tape-worm  which  develops 
from  eacli  species  also  differs ;  that  which  occurs  in  the  pig 
producing  what  is  knoAvn  as  Taenia  solium,  while  that  found 

in  the  ox  produces  the  Taenia  medio-canellata. 

The  cysts  may  be  seen  by  the  naked  eye ;  they  are  oval  in 
shape,  and  vary  in  length  from  one-eighth  to  three-eighths  of  an 
inch ;  they  are  found  in  immense  numbers  everywhere  through- 
out the  muscular  system,  but  moi-e  especially  in  the  muscles  of 
the  tongue,  the  neck,  the  diaphragm  and  the  shoulders ;  they 
may  be  found  in  the  liver,  kidney,  heart,  brain,  and  other  organs 
and  tissues. 

If  one  of  the  bladders  is  removed  and  placed  on  a  glass  slide, 
it  may  be  opened,  when,  with  the  aid  of  a  good  pocket  lens,  the 
•worm  will  be  seen  within  it.  If  examined  under  the  low  power 
of  a  microscope,  a  small  depression  will  be  seen  at  the  apex  of 
the  head  which  is  surrounded  with  booklets. 

The  appearance  of  the  flesh  infected  with  these  parasites  has 
given  rise  to  the  name  measly;  when  cut  in  sections  it  is  pale 
and  flabby,  and  looks  dropsical.  Putrefaction  commences  early, 
and  the  flesh  does  not  take  on  salt,  but  remains  flabby  after  long 
curing.  If  the  bladders  have  been  in  existence  for  a  long  period, 
they  will  have  become  chalky,  in  which  case,  on  cutting  through 
the  flesh,  a  grating  sensation  will  be  imparted  to  the  Land. 

The  life-history  of  these  animals  is  as  follows  : — Each  segment 
of  the  mature  tape-worm  which  inhabits  the  human  bowel 
contains  thousands  of  eggs  (it  may  be  as  many  as  35,000) ;  these 
seo'ments  are  discharged  from  the  bowel,  and,  in  one  way  or 
another,  the  eggs  are  swallowed  by  the  pig  or  ox,  and  are 
hatched  within  the  animal.  The  embryo,  when  hatched,  finds 
its  way  into  the  tissues  of  the  animal  by  the  aid  of  booklets,  six 
in  number,  placed  round  its  mouth,  and  as  soon  as  it  has  arrived 
at  a  favourable  spot,  it  develops  into  the  bladder  form  or  cyst, 
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which  has  just  been  described.  In  this  position  it  remains 
during  the  life-time  of  the  animal,  and  when  slaughtering  takes 
I^lace,  and  the  flesh  is  consumed  by  the  human  subject,  the 
parasite  attaches  itself  to  the  bowel,  and  develops  into  the 
tape-worm,  from  the  eggs  of  which  it  has  sprung  in  the  first 
instance. 

During  life,  these  cysts  may  be  found  by  examining  the  under 
surface  of  the  tongue,  which  is  pulled  out,  and  fixed  with  the- 
aid  of  a  piece  of  wood  introduced  crossways  between  the  jaws. 

Heat  amounting  to  170"  F.  destroys  the  parasite,  so  that 
infested  pork,  if  thoroughly  well  cooked,  may  be  consumed  with 
impunity,  but,  as  the  cooking  process  may  only  be  partial,  and 
as  the  interior  of  a  piece  of  meat  is  as  likely  to  be  affected  as. 
the  surface,  in  order  to  avoid  risk  all  such  meat  should  be  con- 
demned. 

Trichinosis  is  the  term  applied  to  an  aSection  which  occurs, 
in  the  pig  and  in  man,  owing  to  the  existence  within  the 
muscles  of  small  thread-like  worms.  Unlike  the  cysticercus 
which  is  found  betwee^i  the  muscular  fibres,  the  Trichina  spiralis, 
as  it  IS  called,  is  enclosed  in  a  much  smaller  oblono-  cyst  within 
the  muscular  fibres  themselves,  although  it  would  seem,  thev 
may  be  found  in  other  tissues.* 

Owing  to  the  small  size  of  the  cysts  within  which  the  little 

worms  live  coiled  up,  they  cannot  so  easily  be  seen  as  the- 

cysticercus  parasite,  but,  if  present  in  large  numbers,  the  naked 

eye  can  detect  the  speckled  appearance  presented  by  the  flesh 

lo  examine  meat  for  trichinje  by  the  microscope,  it  is  only 

necessary  to  use  a  low  power.    A  thin  section  of  the  flesh  is  cut 

and  placed  upon  a  watch-glass  containing  a  little  solution  of 

oufbi  muscular  tissues,  and  it  is  then  teased 

r.ft  ^  i  "f^^^"'-  ^y^*  be  calcified,  which 

ivd  oThlorl""^'^^^^^^  «f  -  little, 

hydiochloric  acid  will  soon  clear  it  up,  and  the  specimen  can 

then  be  placed  on  a  slide,  under  a  cover  glass,  when  the  worm 

will  readily  be  seen  through  the  transparent  cyk. 

Although  the  parasites  may  be  found  in  all  parts  of  th« 

muscular  system  the  favourite  sites  for  them  are  i/the  muscles 

ial  mu3''°i?ra'  b''"'  diaphragm  and  abdoit 

nai  muscles.     It  has  been  calculated  that  a  cubic  inch  of  flesh 
may  contain  as  many  as  100,000  parasites. 

f.i,l  ^uT'  ""^'"'^  ^"lly  developed,  measures  -JL  inch  the- 

temaJe  is  much  larger,  measurina  i  Jt,„i,     rpu    /   ^?  ' 
from  ^00  tr,  finn  „  ^   '  "measuring  ^  inch.    The  female  contains 
irom  500  to  600  eggs,  and  they  are  hatched  within  the  body,  so- 
*  Lancet,  23rd  Sept.,  1882, 
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•tliat  the  process  of  reproduction  is  viviparous.  The  recently- 
hatched  worms  pierce  the  bowels,  and,  travelling  along,  ultimately 
take  up  their  abode  in  the  muscles,  where  a  cyst  forms  round 
each,  the  muscular  fibres,  in  the  meantime,  having  degenerated 
at  the  spot  where  the  cyst  forms.  During  the  niigration  of  these 
worms,  the  individual  afiected  suifers  from  pains  throughout  the 
body,  and  is  feverish,  and  if  the  infested  meat  has  been  consumed 
in  a  large  quantity,  the  disease  may  prove  fatal.  After  the 
worm  becomes  encysted,  it  remains  quiescent  in  the  muscle,  and 
the  symptoms  subside. 

It  is  supposed  that  the  pig  becomes  ti-ichinous  from  eating  offal, 
and  man  contracts  the  disease  from  eating  pork  from  trichinous 
pigs.  The  trichinte,  as  they  exist  in  flesh,  are  not  readily 
destroyed,  and  if  they  have  been  encysted,  say  for  twelve 
months,  salting  is  quite  inoperative  against  them.  With  regard 
to  the  effect  of  cooking,  unless  it  is  thorough,  the  vitality  of  the 
worms  is  not  impaired  by  it,  and  it  has  been  proved  that  tliey 
resist  a  temperature  of  122"  F.  Imperfectly  cooked  food,  there- 
fore, is  not  safe,  and  all  infested  pork  should  be  condemned. 

Foot-and-mouth  disease  {Eczema  epizootica)  is  a  highly 
infectious  malady,  whicli  attacks  principally  cattle,  but  sheep  and 
pigs  also  sufier.  "  As  a  rule  it  does  not  produce  much  consti- 
tutional disturbance,  and  as  the  internal  organs  and  structures 
-are  not  affected,  the  only  signs  of  the  disease  in  the  carcase  are 
to  be  found  on  the  tongue  and  lining  membrane  of  the  mouth, 
between  the  daws  of  the  hoof,  and  on  the  udder  of  cows.  Blisters 
are  found  at  these  sites  in  the  first  instance,  and  these  afterwards 
break  and  form  ulcers.  As  the  milk  of  cows  suffering  from  the 
disease  may  produce  a  similar  aflection  in  man,  it  ought  to  be 
condemned.  It  has  not  been  proved  that  the  flesh  is  injurious, 
and  unless  it  has  undergone  a  change  from  constitutional  dis- 
turbance, it  is  doubtful  whether  it  should  be  destroyed,  although 
some  authorities  consider  that  it  is  wise  to  err  on  the  safe  side, 
and  condemn  it,  on  the  ground  that  the  animal  has  suQ-ered  from 
a  creneral  disease.  There  is  no  question  with  regard  to  the 
propriety  of  condemning  those  parts  of  the  animal  which  are 
afi'ected  by  the  disease. 

PleurO-pneumonia  is  a  contagious  afi-ection  which  specially 
.attacks  cattle,  and,  as  its  name  implies,  the  Pf'ts  afi'ected  are  the 
lun-s  and  the  lining  membrane  of  the  chest  (Pleura).  Serious 
though  the  disease  is,  and  great  as  are  the  changes  produced 
withhi  the  chest,  it  is  a  remarkable  fact_  that,  as  a  rule  the 
carcase  itself,  as  far  as  appearance  goes,  is  unaltered,  so  that, 
unless  the  lungs  or  the  walls  of  the  chest  are  examined,  no 
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•evidence  of  the  disease  will  be  found,  provided  the  animal  has 
been  slaughtered.  If,  however,  the  animal  is  allowed  to  live 
until  the  disease  is  far  advanced,  the  llesli  may  present  a  dark 
■appearance,  and  the  fat  is  tinted  yellow  from  bile -staining.  Of 
course,  the  butcher  will  take  care  to  remove  as  far  as  possible 
all  trace  of  the  disease  from  the  chest,  but,  if  the  lungs  can  be 
■examined,  they  will  be  found  to  have  lost  their  spongy  character, 
:and  their  surfaces,  as  well  as  the  lining  of  the  chest  wall  itself, 
will  be  thickened  and  rough.  The  lung  substance  in  the  eai*ly 
stage  of  the  disease  will  present  a  grey  appeai'ance  intermixed 
with  red  or  purple  j)atches,  and  in  the  later  stages,  a  dark  and 
•marbled  appearance.  To  the  touch,  it  will  be  solid  and  resisting, 
and  sections  of  the  organ  will  be  found  to  sink  in  water.  The 
■cavity  of  the  chest  will  probably  contain  fluid. 

If  efforts  have  been  made  to  conceal  the  disease  by  removing 
the  i)leura,  the  inspector  will  have  little  difficulty  in  detecting 
the  fraud  hy  remembering  the  instructions  already  given  (see 
ip.  247),  It  cannot  be  said  that  any  injurious  effects  have  been 
proved  to  result  from  this  disease,  still,  as  in  the  sale  of  such 
meat,  an  attempt  is  made  to  palm  off  upon  the  public  as  a  sound 
article,  that  which  is  clearly  not  sound,  reasonable  grounds 
•exist  for  condemning  it. 

Cattle-plague  {JHnderpest). — This  is  a  highly  contagious  and 
fatal  disease,  which  is  occasionally  widely  prevalent.  The  jwsl- 
mortmn  signs  in  this  case  are  to  be  found  in  the  digestive  tract, 
and  in  the  skin.  The  flesh  does  not  undergo  a  marked  change, 
unless  the  malady  has  reached  an  advanced  stage  ;  the  mucous 
•covering  of  the  bowel  will  be  found  to  be  congested,  with  extra- 
vasations of  ■  blood  in  ijatches,  and,  later  on,  more  general 
inflammation,  with  ulcerations  and  hasmorrhages.  Pustular 
sores  may  be  found  on  the  skin.  If  the  disease  has  been  well 
developed,  the  flesh  will  be  dark  and  flabby,  it  will  not  set  well, 
■and  It  may  crackle  on  pressure,  owing  to  the  tissues  beinsr 
mhltrated  with  air. 

All  authorities  are  agreed  that  the  flesh  of  animals  which 
'have  suffered  from  this  disease  ought  to  be  condemned 

Pneumo-enteritis  in  the  Pig-  {Pig  typhoid,  hog  cholera,  red 

■soldier,  cfcc.).— This  is  an  infectious  malady,  which  is  rather 
•common  m  England,  and  very  fatal.  The  characteristic  sims 
of  the  disease  are  usually  to  be  found  in  the  skin,  the  bowels,- 
and  the  lungs.  A  patchy  redness  is  usually  found  on  the  skin 
-  hence  the  term  "  red  soldier,"  or  there  may  be  livid  blotches-' 
M'hen  the  disease  is  termed  "blue  soldier."  Sometimes  an 
eruption  occurs  resembling  that  of  small-pox,  with  the  secretion. 
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of  matter,  which  afterwards  forms  scabs.  The  red  patches 
referred  to  are  not  contined  to  the  skin,  but  may  extend  to  the 
fat  beneath,  in  which  case  the  butcher  may  attempt  to  disguise 
it  by  rubbing  in  salt  along  the  cut  edges,  but  by  removing  the 
edge  with  a  knife,  the  fraud  is  at  once  exposed.  It  is  not  likely, 
however,  if  the  skin  is  much  aflected,  that  the  carcase  will  be- 
exposed  for  sale. 

Marked  changes  will  be  found  in  the  bowel,  particularly  if  the 
disease  is  advanced  ;  signs  of  intense  inflammation  are  present, 
and  usually  patches  of  ulceration  (sores).  The  glands  also 
within  the  abdomen  will  be  enlarged,  and  fluid  may  be  found 
in  the  cavity. 

The  lungs  are  usually  congested  or  inflamed.  As  a  rule  the- 
muscular  system  is  not  perceptibly  altered,  so  that  an  examina- 
tion of  one  portion  of  the  carcase  only  may  lead  to  the  meat 
being  passed  as  sound.  In  protracted  and  severe  illness,  on  the- 
other  hand,  the  flesh  may  appear  pale,  flabby,  and  moist. 
Although  it  does  not  appear  that  the  disease  can  be  com- 
municated to  man,  the  meat  of  animals  that  have  died  from, 
the  disease,  or  been  slaughtered  while  suft'ering  from  it,  ought, 
to  be  condemned. 

Puerperal  Fever  {Milk  fever). — This  term  is  very  loosely 
api)lied  to  all  afi'ections  that  cows  sufler  from  after  calving. 
With  regard  to  the  quality  of  the  meat,  it  certainly  ought  to  be 
condemned  if  the  animal  has  been  slaughtered  while  sufl'ering 
from  the  disease.  The  signs  of  recent  parturition  will  be 
apparent,  or  the  tissues  round  the  outlet  of  the  pelvis  may  have 
been  removed,  in  which  case  the  existence  of  the  disease  may 
be  suspected,  in  the  absence  of  any  tissue  change,  such  as  con- 
gestion, moisture,  and  flabbiness. 

If,  from  any  physical  cause,  delivery  cannot  be  accomplished,, 
and  the  animal  is  slaughtered  at  an  early  stage,  before  any  efi"ect 
has  been  produced  in  the  tissues,  it  is  a  question  about  whick 
there  is  difierence  of  opinion  whether  the  meat  should  be  con- 
demned, although  the  general  view  is  that  it  need  not  be. 

Small-Pox  in  Sheep  {Variola).— The  cow,  the  horse,  the- 
sheep,  and  the  pig  are  all  liable  to  sufler  from  an  affection  whicii 
is  termed  variola  or  small-pox,  but  whether  in  all  cases  the 
disease  is  identical,  is  a  question.  In  all,  with  the  exception  of 
the  sheep,  the  disease  is  unimportant,  but  m  that  animal  it  is 
very  malignant  and  fatal,  and  renders  the  meat  quite  unfat 

^°Th?ciiief  feature  of  the  disease  is  an  eruption,  which  at  first 
appears  as  red  nodules,  becoming  afterwards  watery  vesicles. 
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■which  in  time  contain  matter  (pus).  Presently  these  break  and 
discharge,  forming  scabs,  which  afterwards  fall  off.  Apart  from 
these  signs,  the  carcase  does  not  present  very  marked  changes, 
except  that  the  glands  may  be  inflamed,  and  the  flesh,  if  the 
animal  has  sufiered  severely,  will  have  a  disagreeable  odour. 

Rot  in  Sheep  {Liver  rot,  Flukes). — This  disease,  which  destroys 
an  immense  number  of  sheep  annually,  is  caused  by  the  presence 
of  a  worm  (Distoma  hepaticumj  in  the  liver.  This  worm,  which 
is  shaped  like  a  sole,  and  measures  from  an  inch  to  an  inch  and 
a  half  in  length,  attaches  itself  to  the  bile-ducts  within  the  liver, 
and  in  the  later  stages  of  the  disease  it  is  present  in  large  num- 
bers, choking  up  the  ducts,  and  leading  to  destruction  of  the 
tissue. 

The  disease  in  itself  is  unimportant  as  regards  man,  and  if 
only  a  few  flukes  are  found  in  the  liver  of  an  animal,  the  flesh  is 
perfectly  wholesome,  although  the  liver  itself  should  be  destroyed. 
On  the  other  hand,  if  the  disease  has  led  to  the  animal  becoming 
emaciated,  and  the  flesh  dropsical  and  bile -stained,  the  meat 
should  be  condemned. 

Actinomycosis  is  a  disease  which  specially  affects  the  ox, 
although  It  IS  probable  the  horse  and  the  pig  also  suffer  from  it. 
The  disease,  which  is  produced  by  the  "ray  fungus"  (Actino- 
myces), mostly  attacks  the  tongue  of  the  ox  and  immediately 
adjacent  tissues,  including  the  jaw,  but  it  may  invade  other 
bones,  and  also  the  lungs.  The  fungus,  in  all  probabUity,  is 
introduced  with  ths  food,  and  on  entering  the  tissues  it  sets  up 
inflammation,  and  causes  a  deposit  of  fibrous  tissue.  The  tongue 
IS  hard  and  dense  (wooden  tongue),  and  very  much  enlarged!  so 
much  so  that  it  may  protrude  some  inches  from  the  mouth  •  on 
cutting  into  It,  It  presents  a  nodular  appearance.  When 'the 
disease  occurs  in  the  lung,  it  is  apt  to  be  mistaken  for  tuber- 
culosis, which,  to  the  naked  eye,  it  closely  resembles. 

Ihe  disease  does  not,  as  a  rule,  produce  fever  or  much  consti- 
^L;?nf  f^^'^'^^^T:  ««'^«eq^<^ntly  the  meat  may  not  show  any 
signs  of  having  deteriorated  in  quality.  Opinions  differ  with 
regard  to  the  necessity  for  condemning  such  meat,  although  there 
'IZ.&^t'  organs  should'  be  condemned 


According  to  Mr.  ^yn^Bi;r^^,T^;:rSS, 

''■'"^  ^ool-sorter's  disease)  is  a 

most  fatal  disease  which  arises  from  the  introduction  into  the 
body  of  a  micro-organism  (Bacillus  anthracis).  It  commonlv 
attacks  oxen  and  sheep,  but  pigs  also  may  be  affected    Ti  e 


358 


PRACTICAL  SANITATION. 


tissues  of  animals  that  have  suffered,  present  swellings  and 
tumours  at  various  parts  containing  gelatinous  matter,  and 
decomposition  sets  in  immediately  after  death,  particularly  in 
the  regions  where  the  swellings  occur;  soon,  also,  the  body  of 
the  animal  becomes  immensely  swollen,  from  the  formation  of 
gas.  The  tissues  are  watery,  the  muscles  are  very  friable,  and 
of  a  dark  red,  or  even  black  colour,  from  being  stained  by  the 
blood,  which  is  black  and  fluid.  The  spleen  may  be  ruptured ; 
as  a  rule  it  is  enormously  enlarged;  it  is  black,  and  when  divided 
an  ink-black  fluid  runs  from  the  cut  surface.  The  heart-tissue 
is  soft,  and  it,  like  the  other  organs,  the  liver,  the  kidneys,  and 
the  lungs,  is  congested. 

The  above  are  the  usual  post-mortem  signs  of  anthrax,  but 
there  is  another  affection,  popularly  known  as  black-leg,  or 
quaPter-ill  (from  the  fact  that  the  disease  is  confined  specially 
to  one  or  other  of  the  quarters),  which  is  often  described  as 
being  a  form  of  anthrax,  although  it  is  unattended  by  enlarge- 
ment of  the  spleen,  or  the  fluid  and  black  condition  of  the  blood, 
and  results  from  a  micro-organism  which  differs  in  appearance 
from  that  of  anthrax  proper.  The  otlier  signs  of  this  disease 
in  the  carcase  resemble  those  of  anthrax.  There  is  the  same 
tendency  to  rapid  putrefactive  change,  and  the  tissues  are  friable, 
moist,  and  doughy.   The  name  given  to  this  disease  is  ChaPbon 

Symptomatique.* 

The  appearances  presented  by  the  carcase,  both  in  the  case  of 
anthrax  and  charbon  symptomatique,  will  at  once  indicate, 
even  if  the  organs  cannot  be  inspected,  that  the  animal  has 
suffered  from  a  serious  constitutional  malady,  and  there  is  no 
question  whatever  but  that  the  flesh  should  be  unhesitatingly 
condemned. 

Tuberculosis  {Consumption). — The  relationship  that  exists 
between  this  disease  in  man  and  animals  has  already  been 
referred  to  in  the  chapter  devoted  to  infectious  disease.  We 
have  now  only  to  consider  the  signs  of  the  disease  in  the  carcase, 
and  the  consideration  which  ought  to  weigh  with  one  in  deter- 
mining whether  the  meat  may  safely  be  used  for  the  food  of 
man.  The  disease  is  common  among  oxen,  but  sheep  and  swine 
are  not  exempt  from  it,  and  it  does  occur,  although  rarely,  in 
horses.  The  chief  signs  are  usually  found  in  the  lungs,  but 
other  organs,  particularly  the  glandular  structures  of  the  bowels, 
may  be  affected. 

*  See  "Thirteenth  Annual  Report  of  Medical  Officer  of  the  Local 
Government  Board,"  1883,  "  On  the  Etiology  of  Charbon  Symptomatique," 
by  G.  F.  Dowdeswell.  M.A.,  F.L.S.,  F.C.S.,  &c. 


FOOD. 


259 


The  appearances  presented  differ  at  different  stages  of  the 
malady.  Hounded  growths,  at  first  hardly  visible  to  the  naked 
eye,  form  in  the  tissues,  and  increase  in  size,  until  they  approach 
that  of  a  pigeon's  egg,  or  even  larger.  This  has  given  rise  to 
the  disease  being  known  as  "pearl  disease,"  or  the  "grapes," 
among  butchers.  The  favourite  site  for  the  development  of 
these,  is  on  the  surface  of  the  lung  and  the  walls  of  the  chest, 
and  they  afterwards  invade  the  interior  of  the  lung,  giving  rise 
to  an  inflammatory  condition  of  the  organ.  The  little  growths, 
on  being  cut  into,  have  a  yellow  appearance,  and  cheesy  con- 
sistency, although  sometimes  they  are  hard  and  gritty.  As  the 
disease  advances,  the  lung  is  apt  to  break  up,  and  abscesses  may 
form  in  its  substance.  It  does  not  follow,  particularly  in  the 
early  stages,  that  the  carcase  should  be  emaciated,  although,  as 
a  rule,  if  marked  evidence  of  the  disease  is  present,  the  flesh  is 
5poor  and  lean. 

Unless  the  inspector  should  come  upon  the  scene  early,  he 
will  probably  find  that  efforts  have  been  made  to  remove  all 
trace  of  the  disease,  but  a  careful  inspection  of  the  chest  walls, 
in  the  manner  already  described  (p.  247).  will  reveal  that 
they  have  been  stripped  of  their  internal  covering,  and  the 
characteristic  deposits  or  abscesses  may  be  found  in  other  organs 
or  tissues  of  the  body  if  careful  search  is  made  for  them.  In 
addition  to  the  lungs,  the  most  likely  sites  for  the  development 
of  the  tubercles,  or  pearls,  are  the  glands  in  connection  with  the 
bowels,  and  the  glands  about  the  neck,  but  the  liver,  and  other 
organs  and  tissues,  may  also  be  affected. 

Should  Tubepculap  Meat  be  Condemned  ?- At  present 

opinions  differ  regarding  this  important  question.  Some  author- 
ities say  that  the  flesh  of  all  animals  sufiering  from  tuberculosis, 
even  it  the  disease  is  only  slightly  developed,  and  confined  to 
the  lungs,  IS  unfit  for  food.  Others  maintain  that  one  is  not 
justified  in  condemning  such  meat,  unless  the  local  evidence  of 
the  disease,  whether  in  the  lungs  or  in  other  organs,  is  con-, 
s  derable,  or  when  more  general  signs  of  the  diselse,  however 
il^,;  f;^P""f^*-  There  are  others  who  go  the  length  of 
IdvZ.  1      T  "  ""'f  consumed  with  safety,  however 

itoH  and  general  the  disease  may  be,  provided  the  organs 
tncl  tt"-  .The  last  opinion  may  be  dismissed  at 

Of  course,  so  far  as  man  is  concerned,  it  cannot  be  determined 
expenmen  ally  whether  the  consumption  by  him  of  the  meat 
of  tubercular  animals  can  induce  the  disease,  and,  as  so  many 
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other  known,  causes  are  in  operation,  it  is  impossible  to  differen- 
tiate between  them.  Careful  experirnents,  however,  have  been 
made  with  animals  that  are  susceptible  to  the  disease,  and  the 
conclusion  arrived  at,  by  independent  investigators,  is  that  it 
can  be  communicated  by  feeding  them  with  tubercular  meat. 

Although  the  disease  produces  distinct  local  changes,  it  is  also 
undoubtedly  a  constitutional  malady,  and  the  specific  germs 
have  been  found  in  the  fluids  and  general  tissues  of  the  body. 
That  being  the  case  one  cannot  be  too  careful  in  the  advice  one 
gives,  and  until  the  question  is  more  definitely  settled,  it  is  well 
to  err  on  the  safe  side.  At  the  same  time,  quite  recent  investi- 
gations have  tended  to  modify  opinion  regarding  the  danger^ 
and  the  risk  of  tubercular  disease  being  conveyed'  by  the  con- 
sumption of  the  meat  of  only  partially  affected  animals  is  now 
generally  believed  to  be  considerably  less  than  hitherto  was 
supposed  to  be  the  case.* 

In  Glasgow,  a  few  years  ago,  an  important  decision  was  given 
in  the  Sheriff's  Court,  after  an  exhaustive  enquiry,  in  which  the 
evidence  of  many  experts  was  taken.  This  decifiion,  which 
condemned  the  flesh  of  animals  that  had  suffered  only  slightly 
from  tuberculosis,  has  since  been  repeated  in  other  and  similar 
cases.t 

In  1888  a  Departmental  Committee  of  the  Privy  Council  came 
to  the  conclusion  "that  although  bacilli  may  be  found  but  rarely 
in  the  flesh,  still  the  chance  of  their  being  present  either  there  or 
in  the  blood  is  too  probable  to  ever  allow  the  flesh  of  a  tubercular 
animal  being  used  for  food  under  any  circumstances,  either  for 
man  or  the  lower  animals."  Again,  in  the  same  year,  the  Con- 
gress on  Tuberculosis,  which  met  in  Paris,  passed  a  resolution 
condemning  the  flesh  of  all  tuberculous  animals.  This  was 
upheld  by  a  second  congress,  held  in  1889,  when  the  following 
resolution  was  passed  : — "  There  is  reason  to  prevent  the_  con- 
sumption, by  men  or  animals,  of  the  flesh  of  tubercular  animals 
—mammals  or  birds— whatever  the  degree  of  tuberculosis,  or 
whatever  the  apparent  quality  of  the  meat." 

As  the  outcome  of  a  report  of  a  Royal  Commission  on  Tuber- 
culosis which  was  presented  in  1898,  it  is  likely  that  this  rigid 
and  extreme  condemnation  of  the  meat  of  tuberculous  animals, 
no  matter  how  slight  and  localised  the  disease  may  be  will  no- 
longer  be  followed,  and  that  a  less  stringent  custom  will  prevail. 
This  report  is  a  most  interesting  and  valuable  document,  and  it 
is  to  be  hoped  that  legislative  action  will  soon  follow  on  tha 
•  «'HarbenLectures,'M898,  by  Sir  Richard  Thorne.  _ 
tFor  a  full  report  of  this  case,  see  Puhhc  Health,  vol.  u.,  p.  10. 
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lines  it  recoramends.  These  recommendations,  which  are  here 
reproduced  in  exienso,  indicate  very  clearly  the  substance  of  the 
conclusions  arrived  at  by  the  Commission. 

«  A.— Slaughter-houses. 

"  1.  We  recommend  that  in  all  towns  and  municipal  boroughs 
in  England  and  Wales,  and  in  Ireland,  powers  be  conferred  on 
tlie  authorities  similar  to  those  conferred  on  Scottish  corpora- 
tions and  municipalities  by  the  Burgh  Police  (Scotland)  Act, 
1892,  viz.  :— 

"(a)  When  the  local  authority  in  any  town  or  urban  district 
in  England  and  Wales  and  Ireland  have  provided 
a  public  slaughter-house,  power  be  conferred  on  them 
to  declare  that  no  other  place  within  the  town  or 
borough  shall  be  used  for  slaughtering,  except  that  a 
period  of  three  years  be  allowed  to  the  owners  of 
existing  registered  private  slaughter-houses  to  apply 
their  premises  to  other  purposes.  The  term  of  three 
years  to  date,  in  those  places  where  adequate  public 
slaughter-houses  already  exist,  from  the  public  an- 
nouncement by  the  local  authority  that  the  use  of  such 
public  slaughter-houses  is  obligatory,  or,  in  those  places 
where  public  slaughter-houses  have  not  been  erected, 
from  the  public  announcement  by  the  local  authority 
that  tenders  for  their  erection  have  been  accepted. 
That  local  authorities  be  empowered  to  require  all  meat 
slaughtered  elsewhere  than  in  a  public  slaughter-house, 
and  brought  into  the  district  for  sale,  to  be  taken  to  a 
place  or  places  where  such  meat  may  be  inspected  ;  and 
that  local  authorities  be  empowered  to  make  a  charge 
to  cover  the  reasonable  expenses  attendant  on  such 
inspection. 

*'  (c)  That  when  a  public  slaughter-house  has  been  established 
inspectors  shall  be  engaged  to  inspect  all  animals 
immediately  after  slaughter,  and  stamp  the  joints  of  all 
carcases  passed  as  sound. 
"  2.  It  appears  desirable  that  in  London  the  provision  of 
public   in   substitution   for   private   slaugbter-houses  should 
Tdo  considered  in  respect  to  the  needs  of  London  as  a  whole,  and 
in  determining  their  positions  regard  must  be  had  for  the  con- 
venient conveyance  of  animals  by  railway  from  the  markets 
beyond  the  limits  of  London,  as  well  as  from  the  Islington 
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market,  to  the  public  slaughter-houses  which  should  be  provided. 
At  the  present  time  no  administrative  authority  has  statutory 
power  authorising  it  to  provide  public  slaughter-houses  other 
than  for  the  slaughter  of  foreign  cattle  at  the  port  of  debarcation. 

3.  "  With  regard  to  slaughter-houses  in  rural  districts,  tlie  case 
is  not  so  easy  to  deal  with.  But  the  difficulty  is  one  that  must 
be  faced,  otherwise  there  will  be  a  dangerous  tendency  to  send 
unwholesome  animals  to  be  slaughtered  and  sold  in  small 
villages  where  they  will  escape  inspection.  We  recommend, 
therefore,  that  in  Great  Britain  the  inspection  of  meat  in  rural 
districts  be  administered  by  the  county  councils.  In  Ireland 
the  duty  of  carrying  out  inspection  ought  to  devolve  upon 
authorities  corresponding  as  nearly  as  possible  to  those  charged 
with  that  duty  in  England  and  Scotland.  In  view  of  the 
announced  intention  of  the  Government  to  introduce  a  new 
scheme  of  local  government  into  Ireland  we  refrain  from  speci- 
fying the  exact  machinery  which  should  be  employed. 

"  4.  "We  recommend  further  that  it  shall  not  be  lawful  to  offer 
for  sale  the  meat  of  any  animal  which  has  not  been  killed  in  a 
duly  licensed  slaughter-house. 

«B. — Qualifications  op  Meat  Inspectous. 

"5.  We  recommend  that  in  future  no  person  be  permitted 
to  act  as  a  meat  inspector  until  he  has  passed  a  qualifying 
examination,  before  such  authority  as  may  be  prescribed  by  the 
Local  Government  Board  (or  Board  of  Agriculture),  on  the 
following  subjects  : — 

"  (a)  The  law  of  meat  inspection,  and  such  bye-laws,  regula- 
tions, ifec,  as  may  be  in  force  at  the  time  he  presents 
himself  for  examination. 
"  (b)  The  names  and  situations  of  the  organs  of  the  body. 
*'  (c)  Signs  of  health  and  disease  in  animals  destined  for  food, 

both  when  alive  and  after  slaughter. 
*' (d)  The  appearance  and  character  of  fresh  meat,  organs,  fat,, 
and  blood,  and  the  conditions  rendering  them,  or  pre- 
parations from  them,  fit  or  unfit  for  human  food. 


«<C.  Tuberculosis  in  Animals  intended  for  Food. 

"6.  We  recommend  that  the  Local  Government  Board  b» 
empowered  to  issue  instructions  from  time  to  time  for  the 
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guidance  of  meat  inspectors,  prescribing  the  degree  of  tubercular 
disease  which,  in  the  opinion  of  the  Board,  should  cause  a 
carcase,  or  part  thereof,  to  be  seized. 

"  Pending  the  issue  of  such  instructions  we  are  of  opinion  that 
the  following  principles  should  be  observed  in  the  inspection  of 
tuberculous  carcases  of  cattle  : — 

"  {a)  When  there  is  a  miliary  tuber- ' 
culosis  of  both  lungs,  . 

"  (b)  When  tuberculous  lesions  are 
present  on  the  pleura  and 
peritoneum,  .... 

**  (c)  When  tuberculous  lesions  are 
present  in  the  muscular  sys- 
tem, or  in  the  lymphatic 
glands  embedded  in  or  be- 
tween the  muscles, 

"  {d)  When  tuberculous  lesions  exist 
in  any  part  of  an  emaciated 
carcase, 

"  {a)  When  the  lesions  are  confined  > 

to  the  lungs  and  the  thoracic 

lymphatic  glands,. 
"(6)  When  the  lesions  are  confined 

to  the  liver,  .... 
"(c)  When  the  lesions  are  confined 

to  the  pharyngeal  lymphatic 

glands,  

"  {d)  When  the  lesions  are  confined 

to  any  combination  of  the 

foregoing,  but  are  collectively 

small  in  extent,  . 

"  In  view  of  the  greater  tendency  to  generalisation  of  tuber- 
culosis in  the  pig,  we  consider  that  the  presence  of  tubercular 
deposit  in  any  degree  should  involve  seizure  of  the  whole  carcase 
and  of  the  organs. 

"  In  respect  of  foreign  dead  meat,  seizure  shall  ensue  in  every 
case  where  the  pleura  have  been  •  stripped.' 

"April  4th,  1898." 

Attached  to  this  report  is  a  memorandum  signed  by  three  of 
»the  seven  members  of  the  Commission  advocating  the  payment 
of  compensation,  under  certain  restrictions,  to  the  owner  of  a 
conhscated  carcase  or  part  of  a  carcase. 


"The  entire  carcase 
and  all  the  organs 
may  be  seized. 


"The  carcase,  if  other- 
wise healthy,  shall 
not  be  condemned, 
but  every  part  of 
it  containing  tuber- 
culous lesions  shall 
be  seized. 


264 


PRACTICAL  SAXITATION. 


In  the  last  paragraph  of  the  report  preceding  the  recommen- 
dations just  quoted  are  the  following  significant  remarks  : — 

"  The  conclusions  at  which  we  have  arrived,  and  on  which  we 
have  founded  our  recommendations  for  the  elimination  of  tuber- 
culosis, must  be  regarded  as  subject  to  further  develojjments  of 
the  culture  of  tuberculin.  Professor  Koch's  latest  researches 
bear  upon  the  possible  discovery  of  a  protective  or  curative  pre- 
paration. 

"  But  even  failing  the  discovery  of  a  protective  or  remedial 
substance  which  might  render  animals  immune  to  tuberculosis, 
we  believe  it  is  a  disease  which  may  be  rendered  exceptional, 
instead  of,  as  at  present,  widely  prevalent.  We  further  believe 
that  by  disseminating  sound  information  as  to  the  method  of 
detection,  and  the  measures  to  be  taken  for  isolation,  and  by 
distributing  tuberculin  gratuitously,  or  at  a  low  cost,  tuber- 
culosis may  be  considerably  reduced,  possibly  to  an  extent  which 
would  prevent  any  serious  loss  to  stockowners  or  any  important 
interference  with  the  cattle  trade." 

It  is  to  be  hoped  that  the  prediction  that  this  longed  for 
protection  against  tuberculosis  may  possibly  be  within  siglit 
will  prove  to  be  true,  for  such  a  discovery  would  prove  to  be  the 
greatest  triumph  of  preventive  medicine. 

Glanders  and  farcy  are  one  and  the  same  disease  which, 
apparently,  is  confined  to  horses  and  man.  It  is  highly  con- 
tagious, and  may  be  communicated  from  the  hoi'se  to  man. 

The  signs  of  glanders  are  to  be  found  in  tlie  membrane 
lining  the  cavity  of  the  nose,  which  is  ulcerated;  in  the  glands 
under  the  jaw,  which  are  enlarged ;  and  in  the  lungs,  which  are 
inflamed.  ,     j  i 

In  farcy,  one  or  more  of  the  limbs  are  swollen,  and  nodular 
swellings  (''buds"),  the  size  of  a  marble,  form  under  the  skin  in 
the  course  of  the  lymphatic  glands.  These,  which  contain  a 
yellow-coloured  fluid,  ultimately  burst,  leaving  inflamed  open 

sores.  ,  „        ,     T  1.  ij 

The  flesh  of  horses  that  have  suffered  from  the  disease  should 

nndoubtedly  be  condemned. 

Acute  Febrile  Disorders.— Only  the  more  common  ailments 
from  which  animals  suffer  have  been  noticed,  but  all  affections 
of  a  febrile  nature  are  likely  to  produce  changes  in  the  carcase 
that  render  it  more  or  less  unfit  for  human  food.  Any  depar- 
ture then  from  the  normal  appearances,  even  if  there  are  no 
signs  of  specific  disease  to  be  found  in  the  organs,  must  be 
viewed  with  suspicion.  . 

Tinned  meat  is  responsive  in  many  instances  for  serious, 
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and  sometimes  fatal  illness.  This  may  arise  from  the  meat  in 
the  first  instance  having  been  diseased,  but  more  frequently  it  is 
■owing  to  putrefactive  changes  having  taken  place  from  imperfect 
preservation.  Sometimes,  also,  poisonous  metals  are  absorbed 
from  the  can  or  solder.  In  such  cases  the  inspector  is  powerless 
until  illness  calls  attention  to  them. 

Practical  experience  necessary. — Book-knowledge  is  all 

very  well  in  its  way,  but  unless  the  meat-inspector  takes  the 
trouble  to  make  himself  practically  acquainted  with  what  he 
leads,  he  is  certain  to  make  mistakes.  It  is  an  easy  matter  to 
familiarise  oneself  with  the  appearances  of  sound  meat,  but  this 
is  not  all  that  is  necessary.  No  opportunity  of  acquiring  a 
practical  knowledge  of  the  changes  in  the  carcase,  the  result  of 
tlisease,  should  be  allowed  to  pass. 

So  long  as  the  system  of  slaughtering  animals  in  private 
slaughter-houses  adjoining  butcher's  shops,  is  general  throughout 
the  country,  we  must  not  expect  that  our  food  supply  will  receive 
that  careful  scrutiny  which,  it  is  daily  becoming  more  apparent, 
it  ought  to.  Neither  is  it  possible  under  existing  circumstances, 
•except  in  the  case  of  large  towns,  for  the  duty  of  meat-inspection 
to  be  intrusted  to  men  specially  trained  in  the  work.  In  time, 
it  is  to  be  hoped,  that  private  slaughter-houses  will  give  place  to 
public  abattoirs,  under  the  management  of  central  controlling 
authorities,  and  then,  properly  trained  inspectors  may  be 
appointed  throughout  the  country,  but,  until  then,  the  sanitary 
inspector  will  probably  be  held  responsible. 

Fish  unfit  fob  Food. 

Fish  that  has  undergone  putrefactive  change  may  ^ive  rise  to 
■serious  symptoms  and  the  least  taint  is  sufficfent  to^ondemn  it 
The   nspector  wm  experience  no  difficulty  in  judging  of  its 
■ffe  t;i  o?o?rt?i°"fi  ""''7.  "^^''^^"^      deternJine%he  point 
the^mrhealthv  Ik  ^''^^'^  ^^'^  prominent,  and 

bfd^e  ected  bv^'in  1 Commencing  putrefaction  may  readily 
be^  detected  by  applying  the  nose  close  to  the  open  ^ills  and 

aikelTto''ail"*^rise  t^'  ^""-^  "^''^  "'P^^^^^^^  ^ore 
■examples  m^rbe  I  ve*n  STveTvTT^  ^'^"'^  ^^^^ 
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of  the  cases  were  fatal,  and  the  two  persons  who  recovered  had 
only  partaken  of  a  few  of  the  mussels.* 

The  risk  that  enteric  fever  may  be  conveyed  by  oysters  has 
recently  been  pretty  conclusively  proved  by  the  publication  of 
several  well  authenticated  cases.  This  will,  no  doubt,  lead  to 
measures  being  taken  to  stop  the  practice  of  rearing  oysters,  or 
fattening  them  in  sewage-polluted  streams.  The  appearance  of 
cholera  in  different  parts  of  England  has  also  been  attributed  to- 
shell-fish  from  infected  fishing  towns.t 


Milk  Unfit  for  Food. 

Milk. — As  already  noticed,  it  is  possible  that  milk  may  be 
the  vehicle  of  contagion  of  certain  infectious  diseases,  not  only 
by  the  virus  in  question  being  introdiiced  from  an  outside 
soxirce,  but  also,  because  the  cow  may  be  sufl'ering  from  a. 
corresponding  ailment.  It  is  jirobable  that  scarlet  fever,  foot- 
and-mouth  disease,  and,  possibly,  diphtheria,  may  thus  be- 
directly  transmitted,  although,  in  the  case  of  scarlet  fever  as 
well  as  enteric  fever  the  danger,  as  regards  milk,  is  usually  an. 
indirect  one,  arising  from  its  accidental  contamination  from  an. 
outside  source. 

It  has  also  been  proved  that  the  milk  of  tubercular  cows 
may  convey  that  disease  to  animals,  and  although  it  cannot  be- 
asserted  positively  that  man  runs  a  similar  risk,  it  is  highly 
probable  that  he  does. 

The  bacillus  of  tubercle  has  been  found,  not  only  in  the  miJk 
of  cows  sufiering  from  tubercular  afl"ections  of  the  udder,  but 
also  in  the  milk  of  tubercular  cows  in  whose  udders  no  trace  of 
the  disease  could  be  found.  This  being  the  case  it  can  hardly 
be  said  that  such  milk  may  be  consumed  with  impunity, 
especially  as  the  disease  is  so  fatal  among  children,  at  an  age- 
when  milk  forms  an  important  part  of  their  diet.  All  risk  may 
be  avoided  by  boiling  the  milk,  but  cooking  is  not  equally 
serviceable  in  the  case  of  meat,  as  the  temperature  in  the- 
interior  is  not  likely  to  be  raised  sufficiently  to  destroy  the- 

^^In^^he  face  of  the  above  facts,  and  bearing  in  mind  the 
influence  that  unwholesome  surroundings  have  m  the  pro- 
duction of  tubercular  aflfections,  the  importance  of  inquiring, 
into  the  cubic  space,  ventilation,  and  drainage  of  cowsheds  will 
be  understood. 

•  British  MedicalJournal,  Jn\y  mh,  mo.  .  -n     j  „„ 

t  Keport  by  the  Medical  OflDcer  of  the  Local  Government  Board  on, 
•'Cholera  in  England  during  1893." 
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In  the  report  of  the  Eoyal  Commission  on  Tuberculosis- 
already  referred  to  the  following  recommendations  are  set 
forth  :— 

"1). — Diseases  in  tue  Udders  of  Cows. 

"  7.  We  recommend  that  notification  of  every  disease  in  the 
udder  shall  be  made  compulsory,  under  penalty,  on  the  owners 
of  all  cows,  whether  in  private  dairies  or  those  of  which  the 
milk  is  offered  for  sale. 

"8.  We  recommend  that  for  the  purpose  of  excludincr  from 
their  districts  the  milk  of  cows  affected  with  tuberculosis^of  the 
udder,  or  exhibiting  clinical  symptoms  of  the  disease,  local 
authorities  should  be  given  powers  somewhat  similar  to  those- 
of  sections  24-27  of  the  Glasgow  Police  (Amendment)  Act,  witli 
power  to  slaughter  such  cows  subject  to  compensation  under  the- 
conditions  named  in  the  report. 

9.  "  We  also  recommend  that  powers  shall  be  given  to  local 
authorities  to  take  samples  and  make  analyses  from  time  to  time- 
the  milk  produced  or  sold  in  their  districts,  and  that  milk 
vendors  shall  be  required  to  supply  sufficient  information  as  to- 
the  sources  from  which  their  milk  is  derived 

"  At  ports  where  milk  and  milk  products  are  received  from, 
foreign  countries  any  costs  that  may  be  thus  incurred  in  their 
examination  shall  be  borne  by  the  importers. 

"E.— Cowsheds,  BrREs,  &c. 
"10.  We  recommend  that  the  Local  Governmpnf  Uncr-rl 
empowered  to  require  local  authorities  to  adopt  re.ul^^^^^^^^^ 

itenrnVareS;'^'  ^^''^ ^«  wd  "notirha;: 

thZ' awV^r^tt^d  Taf  be         Z  f^^'""'  ^^^^^ 
urban  districts  wfthin  100  fp./^^^^    permitted  or  registered  in 
the  discontinuance  of  anv  o'^*  f       dwelling-house  ;  and  that 
on  the  certificate  eiJLr.  Jf?f       T^^,  ^^^^  be  ordered 

injurious  to  tlfe  heSh  of  b''  "^"^^^  ""^''^  ^^^^^^^^^  '^^^  is 

the  veterinary  inspectoi  thalTi^'f  «^  ' 

ought  to  be  kent  for  fl  ""^'^  ^  P^^<=e  wherein  cows 

inclpaKf  Ltg  4t  3o"^^        "^'^  "'PP'^'        '''''  - 

warrlntTh^'le^fst^rW^^^^^^^  the  attached  cowsheds  that  shall 
technically  urfefor  rural  i^^^^^^^^  ^  populous  place,  whether 
ing  :_    ^  °^  future  shall  include  the  follow- 
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"  1.  An  impervioxis  floor. 

"  2.  A  sufficient  water  supply  for  flushing. 

"  3.  Proper  di-ainage. 

*'  4.  A  depot  for  the  manure  at  a  sufficient  distance  from  the 

hyres.  J-  • 

"5.  A  minimum  cubic  contents  as  regards  such  districts  of 
from  600  to  800  feet  for  each  adult  beast  varying 
according  to  the  average  weight  of  the  animals. 
"  6.  A  minimum  floor  space  of  50  feet  to  each  adult  beast. 
"  7.  Sufficient  light  and  ventilation. 

"  While  we  have  prescribed  a  minimum  cubic  contents  and 
•floor  space  without  mentioning  definite  dimensions  afiecting 
ventilation  and  lighting,  we  are  distinctly  of  opinion  that  these 
are  by  far  the  most  important,  and  that  requirements  as  to 
cubic  and  floor  space  are  mainly  of  value  as  tending  to  facihtate 
adequate  movement  of  air. 

"  Existing  cowsheds  should  be  obliged  to  conform  to  the  pre- 
scribed regulations  within  a  period  of  twelve  months  from  the 
time  of  the  regulations  coming  into  force.  ■ 

"13  The  same  conditions  as  those  recommended  tor  populous 
places 'should  apply  to  cowsheds  in  sparsely  populated  places, 
4xccpt  in  so  far  as  cubic  contents  per  cow  are  concerned;  as 
recrards  these  cubic  contents,  such  space  per  cow  should  be  pro- 
Tided  as  would,  in  view  of  the  surrounding  circumstances,  secure 
reasonable  ventilation  without  draught.  But  the  physical  cir- 
cumstances prevailing  in  diff-erent  localities  being  so  various,  we 
do  not  find  it  practicable  to  prescribe  uniform  minimum  require- 

ments  in  this  respect.  ,        j  •  rii^fv^ft 

«  14  We  recommend  that  where  cows  housed  m  one  distiict 
EUDplv  milk  to  another  district,  the  local  authority  of  the  dis- 
S  in  which  the  cows  are  housed  shall  be  bound  when 
refmred  to  supply  to  the  local  authority  of  the  distric  in 
whTch  the  milk  Fs^old  or  consumed  full  information  and  veteri- 
nary reports  regarding  the  condition  of  the  cows,  byres  &c 

I        tV,P  milk  is  drawn.    Where  the  local  authority  of  one 
to  sati^^fied  with  the  reports  so  obtained  they  may 

aiply  to  the  Local  Government  Board,  with  a  view  to  an  inde- 
pendent inspection  and  report  being  made. 

"  F.— Elimination  of  Bovine  Tuberculosis. 
.<  15   We  recommend  that  funds  be  placexl  at  the  ^^^^f  f 
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the  preparation  of  commercial  tuberculin,  and  that  stockowners 
be  encouraged  to  test  their  animals  by  the  offer  of  a  gratuitous 
supply  of  tuberculin  and  the  gratuitous  services  of  a  veterinary 
surgeon  on  certain  conditions. 
"  These  conditions  sliall  be — 

"  (a.)  That  the  test  be  applied  by  a  veterinary  surgeon. 
"{b.)  That  tuberculin  be  supplied  only  to  such  owners  as  will 

undertake  to  isolate  reacting  animals  from  healthy 

ones. 

"(c)  That  the  stock  to  be  tested  shall  be  kept  under  satis- 
factory sanitary  conditions,  and  more  esj)ecially  that 
sufficient  air  space,  ventilation,  and  light  be  provided 
in  the  buildings  occupied  by  the  animals. 
"16.  We  recommend  that  the  Board  of  Agriculture  in  En<r- 
land  and  Scotland  and  the  Veterinary  Department  of  the  Priv°y 
Council  in  Ireland  undertake  the  circulation  among  a<TriculturaL 
societies  of  instructions  for  the  proper  use  of  the  tuberculin  test 
with  explanation  of  the  significance  of  reaction,  and  directions 
lor  eliective  isolation  of  reacting  animals. 

"April  4th,  1898." 

Vegetables  and  Fkuit. 

a,Itl£°Zln'^''^^-'''  f'-'^^^^'?^  vegetables  are  sufficiently 
ai  parent  not  to  require  description,  and  in  condemning  anv 
^hich  are  decayed,  the  inspector  must  use  his  own  judgment^ 
or,  If  in  doubt,  appeal  to  the  Medical  Officer  of  Health  for 
gudance.    As  a  rule  the  public  are  capable  of  protectl^f  them! 

The  danger  arising  from  the  consumption  of  decayed  fruit  in 
the  case  of  young  children,  is  a  serious  one,  owW  to  th^ 
tendency  It  has  to  cause  diarrhoea.  ^ 

Corn,  Bread,  and  Flour. 
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This  appendix  makes  no  pretence  to  originality,  and  is  merely 
intended  as  a  short  and  summarised  form  of  the  principal  Acts 
of  Parliament  and  Local  Government  Board  Oi-ders  and  Memo- 
randa -which  concern  inspectors  of  nuisances  directly  or  indirectly. 

The  basis  of  the  scheme  is  the  Public  Health  Act  of  1875,  and, 
in  the  main,  the  sequence  of  clauses  in  that  Act  has  been  followed ; 
here  and  there  clauses  have  been  rearranged,  and  all  amending 
clauses  from  subsequent  Public  Health  Laws  have  been  inserted 
in  their  appropriate  places;  the  more  important  clauses  and 
memoranda  have  been  quoted  in  full,  and  others  epitomised; 
such  notes  only  as  were  absolutely  necessary  to  illustrate  the 
operation  of  the  clauses  and  the  practice  followed  by  Sanitary 
Authorities  have  been  added. 

The  Local  Government  Act,  1894,  receives  special  notice  at 
the  end  of  the  appendix.  It  will  be  noticed  that  the  newly 
created  Parish  Councils  have  certain  sanitary  powers,  not  the 
least  important  of  which  is  the  power  of  appeal  to  the  County 
Council,  if  the  Sanitary  Authority  should  fail  to  carry  out  their 
obligations  under  the  sanitary  Acts. 

Eeaders  who  seek  a  more  lull  and  complete  exposition  of  the 
Public  Health  Acts  are  referred  to  the  well-known  works  of 
Glen,  Lumley,  and  MacMorran,  from  which  the  greater  part  of 
the  notes  in  this  appendix  has  been  collected. 
The  following  abbreviations  are  used  •  

M.O.H    Medical  Officer  of  Health;  L.A.,  Local  Authority: 
S.A.,  Sanitary  Authority ;  L.G.B.,  Local  Government  Board. 


Appointment  of  Inspector  of  Nuisances. 

Every  Sanitary  Authority  is  required  (P.H.A.,  189,  190,  and  P.H  A 
191)  to  appoint  an  inspector  of  nuisances  who  may  also  be  the  189  190. 
surveyor;  and  power  is  given  at  the  same  time  for  the  same 
inspector  to  act  for  two  or  more  districts  with  the  sanction  of  the 
L  G.B.,  and  subject  to  such  arrangements  as  to  salary,  propor- 
tionate expenses,  &c.  as  they  shall  by  order  prescribe.  ^  ^ 

No  special  power  has  yet  been  given  to  county  councils  to 
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appoint  a  county  sanitary  inspector  or  inspector  of  nuisances, 
although  this  course  has,  in  more  than  one  instance,  been  adopted. 
Under  the  Acts  in  force  outside  the  Metropolis  no  qualilica- 
London,    tion  is  demanded  for  this  office;  but  in  the  London  Act  of  1891 
108.        (108  i.d.),  it  is  laid  down  that  every 

"Sanitary  Inspector  appointed  after  the  first  day  of  January  one  thousand 
eight  hundred  and  ninety-five  shall  be  holder  of  a  certificate  of  such  body 
as  the  Local  Government  Board  may  from  time  to  time  approve,  that  he 
has  by  examination  shown  himself  competent  for  such  office,  or  shall  have 
been,  during  the  three  consecutive  years  preceding  the  year  one  thousand 
eight  hundred  and  ninety -five,  a  sanitary  inspector  or  inspector  of  nuisances 
of  a  district  in  London,  or  of  an  urban  sanitary  district  out  of  London 
containing  according  to  the  last  published  census  a,  population  of  not  less 
than  twenty  thousand  inhabitants." 

Candidates  for  appointments  in  London  are  now  called  upon 
to  produce  the  Certificate  of  the  Sanitary  Inspectors'  Examin- 
ation Board,  which  requires  a  more  extended  curriculum  than 
li  i*Gijolor6 

Duties.*— The  L.G.B.  in  an  order  dated  March  23rd,  1891,  have 
definitely  prescribed  the  duties  of  inspectors  of  nuisances  under 
the  various  Public  Health  Acts  which  is  here  appended  :— 

"1  He  shall  perform,  either  under  the  special  directions  of  the  Sanitary 
Authority,  or  (so  far  as  authorised  by  the  Sanitary  Authority)  under  the 
directions  of  the  Medical  Officer  of  Health,  or,  in  cases  where  no  such 

directions  are  required,  without  such  dirt^o^^^'p^V*  H^Jth  Acf  Ts  / 
imposed  upon  an  Inspector  of  Nuisances  by  ll.e  Public  Health  Act  187o, 
or  by  any  other  Statute  or  Statutes,  or  by  the  Orders  of  the  Local  Govern- 
ment Board,  so  far  as  the  same  apply  to  his  office.  .  ^,     .,  , 

-2.  He  shall  attend  all  meetings  of  the  Sanitary  Authority  when  so 

"^'^"s'^He  shaU  by  inspection  of  the  District,  both  systematically  at  certain 
periods,  and  at  intervals  as  occasion  may  require,  keep  himself  informed  in 
respect  of  the  nuisances  existing  therein  that  require  abatement 

-4  On  receiving  notice  of  the  existence  of  any  nuisance  withm  the 
District  or  of  the  breach  of  any  bye-laws  or  regulations  made  by  the 
Sanitarv  Authority  for  the  suppression  of  nuisances,  he  shall,  as  early  as 
praSblt  vS^  spot,  and  require  into  such  alleged  nmsance  or  breach 

°^^^5 'HrsLufrp'^ortto  the  Sanitary  Authority  any  noxious  or  offensive 
busin^sSs  trades!or  manufactories  established  within  the  District,  and  the 
£S  or  non  observance  of  any  bye-laws  or  regulations  made  in  respect  of 

(f^He  shall  report  to  the  Sanitary  Authority  any  damage  done  to  any 
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0875,  in  this  behalf  shall  apply,  and  examine  any  animal,  carcase,  meat, 
poultry,  game,  flesh,  fish,  fruit,  vegetables,  corn,  bread,  flour,  milk,  or 
other  article  as  aforesaid,  which  may  be  therein;  and  in  case  any  such 
article  appear  to  him  to  be  intended  for  the  food  of  man,  and  to  be  unfit 
ibr  such  food,  he  shall  cause  the  same  to  be  seized,  and  take  such  other 
.proceedings  as  may  be  necessary  in  order  to  have  the  same  dealt  with  by  a 
J  ustice  :  Provided  that  in  any  case  of  doubt  arising  under  this  clause,  he 
shall  report  the  matter  to  the  Medical  Officer  of  Health,  with  the  view  of 
■obtaining  his  advice  thereon. 

"8.  He  shall,  when  and  as  directed  by  the  Sanitary  Authority,  procure 
and  submit  samples  of  food,  drink,  or  drugs  suspected  to  be  adulterated, 
to  be  analysed  by  the  analyst  appointed  under  '  The  Sale  of  Food  and 
Drugs  Act,  1875,'  and  upon  receiving  a  certificate  stating  that  the  articles 
oi  food,  dnnk,  or  drugs  are  adulterated,  cause  a  complaint  to  be  made  and 
■take  the  other  proceedings  prescribed  by  that  Act. 

"9.  He  shall  give  immediate  notice  to  the  Medical  Officer  of  Health  of 
the  occurrence  within  the  District  of  any  contagious,  infectious,  or  epidemic 
disease;  and  whenever  it  appears  to  him  that  the  intervention  of  such 
Officer  IS  necessary  m  consequence  of  the  existence  of  any  nuisance  injurious 
M  r  1  nSf  of'^ny  overcrowding  in  a  house,  he  shall  forthwith  inform  the 
Medical  Officer  of  Health  thereof. 

.."■^^\^.t  ^^"^^1'  directions  of  the  Sanitary  Authority, 

.attend  to  the  mstructions  of  the  Medical  Officer  of  Health  with  respect  to 

■^p'J'^lTpTr'V'u^  i^y^^o^  ^^^^"^  Inspector  of  Nuisances 

under  The  Public  Health  Act,  1875,  or  under  any  other  Statute  or 

dtt^of^d^;^^^^^^^^^  -f-"-^.  -  «Pi<lemia 

"11.  He  shall  enter  from  day  to  day,  in  a  book  to  be  provided  bv  the 
l^l^'^y.^.'''^''''^^^^^^  and  of  the  action  taken 

by  him  m  the  execution  of  his  duties.    He  shall  also  keep  a  book  or  books 
-to  be  provided  by  the  Sanitary  Authority,  so  arranged  L  to  form  as  & 
•as  possib  e,  a  contmnous  record  of  the  sanitary  condition  of  each  of  the 

Ethl^t  °'       ^  '^"y  ^.f  n       ^^^^  t-ken  under  The  Publi^ 

llealth  Act,  1875,  or  under  any  other  Statute  or  Statutes,  and  shall  keen 
.any  systematic  records  that  the  Sanitary  Authority  ikay  reqS  e.  ^ 

under  their  direction  for  the  -  "^^""^^  ""^^  undertaken 

•the  District.  suppression  or  removal  of  nuisances  within 

offi^itof'th^tii'iiThtlv'L*^^^^^^^^  *°  - 

Diseases  (Animals)  ActTlsse  and  anv  oi"*^°"',^  ^"i*^"!^  Contagious 
under.  '        '  ^"^ers  or  llegulations  made  there- 

oh^le  and"x1cX"a^  t^S^^^  Order,  he  shaU 

Authority,  and  the  Orders  of  th^  T  I  n  '"'^  directions  of  the  Sanitary 
•iereafter^i'ssued  applicable  to^h^^^^^^       Government  Board  which  may  S 

It  is  to  be  regretted  that  no  fixity  of  tenure  is  attached  to  the 
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office  of  inspector  of  nuisances,  and  that,  except  for  the  contri* 
button  of  a  moiety  of  the  salary  in  certain  cases,  no  superYision, 
of  salary  is  exercised  by  the  L.G.B.  or  the  County  Council. 

In  the  Public  Health  Act,  1875,  this  officer  is  always  spoken, 
of  as  the  inspector  of  nuisances,  and  he  must  be  formally  appointedi 
under  that  title ;  the  Act  does  not  recogaise  the  title  Sanitary- 
Inspector. 

These  duties  are  regulated  farther  by  the  provisions  of  various 
Acts  of  Parliament,  the  material  clauses  of  which  are  here  set  out 
in  full  with  such  comments  as  appear  necessary,  commencing  with, 
the  Public  Health  Act,  1875. 

P.H.A.,4.     Definitions. — "'Street'  inclurles  any  highway  (not  being  a  turnpike 
road),  and  any  public  bridge  (not  being  a  county  brido;e),  and  any  road, 
lane,  footway,  square,  court,  alley  or  passage,  whether  a  thoroughfare- 
or  not. 

"  'House'  includes  schools,  also  factories  and  other  buildings  in  which, 
more  than  twenty  persons  are  employed  *  at  one  time. 

"  'Drain '  means  any  drain  of  and  used  for  the  drainage  of  one  building; 
only,  or  premises  within  the  same  curtilage,  and  made  merely  for  the- 
purpose  of  communicating  therefrom  with  a  cesspool  or  other  like  receptacle- 
for  drainage,  or  with  a  sewer  into  which  the  drainage  of  two  or  more: 
buildings  or  premises  occupied  by  ditferent  persons  is  conveyed. 

"  'Sewer'  includes  sewers  and  drains  of  every  description,  except  drains, 
to  which  the  word  'drain'  interpreted  as  aforesaid  applies,  and  except, 
drains  vested  in  or  under  the  control  of  any  authority  having  the  manage- 
ment of  roads  and  not  being  a  local  authority  under  this  Act. 

"'Slaughter-house'  includes  the  buddings  and  places  commonly  called, 
slaughter-houses  and  knackers'  yards,  and  any  building  or  place^used  for- 
slaughtering  cattle,  horses,  or  animals  of  any  description  for  sale. 

London,       Ifoie.— The  P.H.L.  Act,  1891,  adds  to  the  definition  of  a  street- 
141,        the  words  "  whether  or  not  there  are  houses  in  such  street ; 

it  does  not  limit  the  number  of  persons  to  be  employed  in  a, 
house;  and  it  further  states  that  "the  expressions  'building 
and  'house'"  respectively  include  the  curtilage  of  a  buildmg  or- 
house  wholly  or  partly  erected  under  statutory  authority. 

Curtilacre  is  defined  as  a  "court  yard,  backside  or  piece  of 
eround  lying  near  to  a  dwelling-house"  {Wharton).  Questions, 
have  been  raised  as  to  whether  a  number  of  separate  yards, 
connected  by  doors  though  separated  by  walls,  and  belonging 
to  one  owner,  are  within  the  same  curtilage;  this  question  is. 
of  -reat  importance  in  connection  with  the  distinction  between 
a  d^rain  and  a  sewer;  and  is  further  aflfected  by  section  19  of 

P.H.A.A.,  the  Public  Health  Acts  Amendment  Act  which  is  as  follows :- 

'The  number  of  persons  employed  is  now  immaterial.    (Factory  Act,. 
1878,  101.) 
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"  1.  Where  t  wo  or  more  houses  belonging  to  different  owners  are  con- 
Tiectecl  with  a  public  sewer  by  a  single  private  drain,  an  application  may- 
be made  under  section  forty-one  of  the  Public  Health  Act,  1875  (relating 
to  complaints  as  to  nuisances  from  drains),  and  the  local  authority  may 
recover  any  expenses  incurred  by  them  in  executing  any  works  under  the 
powers  conferred  on  them  by  that  section  from  the  owners  of  the  houses 
in  such  sharrs  and  proportions  as  shall  be  settled  by  their  surveyor  or  (in 
case  of  dispute)  by  a  court  of  summary  jurisdiction. 

"2.  Such  expenses  may  be  recovered  summarily  or  may  be  declared  by 
-the  urban  authority  to  be  private  improvement  expenses  under  the  Public 
Health  Acts,  and  may  be  recovered  accordingly. 

"3.  For  the  purposes  of  this  section  the  expression  'drain'  includes  a 
■drain  used  for  the  drainage  of  more  than  one  building." 

Furtlier  definitions  which  affect  sanitary  inspectors  are  to  be 
■found  in  the  Factory  and  Workshop  Acts  : — 

"  The  expression  'retail  bakehouse'  means  any  bakehouse  or  place  theF.,  1883, 
bread,  biscuits,  or  confectionerj'  baked  in  which  are  not  sold  wholesale  but  by  18. 
retail  in  some  shop  or  place  occupied  together  with  such  bakehouse,  which 
is  not  a  factory  within  the  meaning  of  the  Act  of  1878.    Not  to  include  p.  ^  1891, 
an  J-  bakehouse  which  is  a  factorjs  i.e.,  in  which  motive  power  is  emplo3'ed."  35. 

"  The  expression  '  ashpit '  in  the  Public  Health  Acts  and  in  this  Act  shall 
■for  the  purposes  of  the  execution  of  those  Acts  and  of  this  Act  include  any  P.H.A,  A., 
aslitub  or  other  receptacle  for  the  deposit  of  ashes,  ftecal  matter,  or  refuse."  jj. 

This  is  an  additional  definition  in  the  Public  Health  Amend- 
ment Act,  1891,  and  has  reference  to  sections  35,  39,  40,  41, 
91  et  seq.  of  the  Public  Health  Act,  1875.  See  next  section 
of  this  appendix. 

"  The  expression  '  sanitary  convenience'  includes  urinals,  water-closets,  P.H.A.A. 
•earth-closets,  privies,  ashpits,  and  any  other  similar  convenience."  11. 

This  is  a  new  definition  and  extremely  convenient. 

The  definition  of  the  term  "owner"  is  of  great  importance.  In  the 
r.H.A.,  1875,  and  its  amending  Acts,  notice  to  owers  may  be  served 
upon  their  agents  or  persons  who  give  the  receipts  for  rent,  and  this  is 
usually  the  most  convenient  course  to  pursue.  The  owner,  in  cases  taken 
under  the  H.W.C.  Act,  1890,  must,  however,  have  at  least  a  twenty-one 
years  interest  in  the  property,  even  though  he  may  have  leased  it  and 
cannot  enter  thereon. 


Sanitary  Authorities. 

The  forms  of  Sanitary  Authorities  now  recognised  by  Statute 
are  as  follows  :—(l)  Municipal  Boroughs;  (2)  Urban  District 
<.ouncils;  (3)  Rural  District  Councils;  and  (4)  Port  Sanitary 

A  lit  inntifc  '  \  J  J 


_  The  second  part  of  the  Public  Health  Act,  1875,  Sections  5-12  P.H.A., 
•anclusive,  is  devoted  to  the  definition  of  the  various  authorities  5-12 
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who  are  entrusted  with  the  carrying  out  of  its  provisions.  By 
these  sections  the  whole  of  England  and  Wales  (excepting  the- 
metropolis)  is  divided  into  UPban  and  rUPal  sanitary  districts. 
L.G.A.,        As  regards  UPban  distPictS,  with  the  exception  of  a  muni- 
1894.       cipal  borough,  where  the  mayor,  aldermen,  and  burgesses,  acting; 

by  the  council,  continue  to  l3e  the  urban  sanitary  authority,  all 
urban  sanitary  districts  are  now  governed  by  UPban  DistPict. 
Councils. 

RuPal  distPictS,  which  were  previously  governed  by  the- 
guardians  of  the  poor  acting  as  rural  sanitary  authorities,  are 
now  governed  by  RuPal  DistPict  Councils  to  whom  are  en- 
trusted the  administration  of  the  sanitary  Acts.  In  addition  to- 
this  re-arrangement  of  authorities,  and,  in  certain  cases,  re-adjust- 
ment of  boundaries,  the  Act  creates  new  authorities  in  the  shape- 
of  PaPish  Councils  to  whom  are  also  entrusted  certain  sanitary 
powers  (see  pp.  329-332). 
L.G.A.,  A  further  distinction  has  been  made  by  the  Local  Government. 
17,18,19.  Act  of  1888  by  which  certain  sanitary  powers  are  given  to  the 
County  Councils  with  regard  to  the  appointment  of  medical 
officers  of  health  for  the  county,  and  to  the  payment  of  district, 
medical  officers  of  health,  and  further  they  may  cause  a  repre- 
sentation to  be  made  concerning  any  district  in  the  county  to  the- 
L.G.B.,  if  the  provisions  of  tlie  Public  Health  Act  are  not  properly 
enforced  therein.  County  Councils  are  also  given  considerable 
powers  under  the  Isolation  Hospitals  Act,  1893,  and,  as  appeal 
authorities,  by  the  Local  Government  Act,  1S9-4  (see  p.  329;. 

The  MetPOpoliS  is  a  county  by  itself,  and  is  governed  in 
this  matter  by  the  special  Acts  relating  to  its  vestries  and  district 
boards,  which  are  fully  set  out  in  Schedules  A  and  B  to  the- 
Metropolis  Management  Act,  1855,  with  the  addition  of  the  City 
of  London  and  the  Local  Board  of  Woolwich,  whose  position  is- 
now  clearly  defined.  The  law  of  public  health  in  the  metropolis- 
is  frequently  alluded  to  in  this  appendix,  and  any  special- 
differences  in  it  are  noted. 


Sanitapy  Provisions. 

The  sanitary  provisions  of  the  Act  of  1875  are  contained  in. 
Part  iii.,  and  comprise  131  sections,  grouped  under  various. 

headincrs    The  first  of  these  is  Sewepage  and  Dpainag-e, 

PH.A.,    and  includes  sections  13-34  inclusive.    The  details  therein  con- 
13-34.      tained  are  more  especially  within  the  province  of  the  surveyor, 
and  their  more  important  features  are  briefly  summarised. 

In  considering  these  clauses,  attention  must  be  given  to  the- 
definitions  of  a  drain  and  a  sewer  (p.  276),  and  it  should  be- 
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clearly  understood  that  all  drains  which  are  used  for  more  than 
one  curtilage  are  sewers  ;  that  the  provisions  of  section  19  of  the 
Amending  Act  of  1890  are  so  ill-defined  and  open  to  misinterpre- 
tation, that  it  is  dangerous  at  present  to  rely  upon  its  operation; 
and  that  all  scAvers  are  vested  in  the  local  authority.  It  is 
not,  therefore,  to  be  expected  that  local  authorities  will  sanction 
the  laying  of  a  sewer  (i.e.,  a  common  drain  for  several  houses 
having  separate  backyards)  upon  private  land,  since,  in  the  event 
of  it  being  necessary  to  examine  their  sewer,  they  would  be 
compelled  to  enter  upon  j^rivate  property,  and  would  probably 
be  exposed  to  a  demand  for  compensation  for  so  doing. 

In  the  metropolis,  and  in  at  least  one  provincial  town  (Reading) 
the  difficulty  is  met  by  permitting  the  drainage  of  such  a  row  of 
houses  to  be  effected  by  a  combined  operation;  this  or  some 
similar  provision  is  urgently  needed  in  the  general  law. 

The  sewers,  with  certain  special  exceptions,  being  the  property 
of  the  L.A.,  whether  made  or  purchased  by  them,  they  are  bound 
to  provide  efficient  sewers  and  to  keep  them  in  repair ;  and  they 
must  purify  their  sewage  befoi-e  discharging  it  into  any  natural 
stream,  a  provision  which  will  receive  further  notice  when  the 
Rivers'  Pollution  Act  is  treated  of  (p.  3 1 9).  Powers  are  also  given  K.  P. 
for  the  construction  of  works,  &c.,  for  the  treatment  and  disposal 
of  sewage,  with  certain  restrictions,  and  subject  to  an  enquiry  by 
the  L.G.B. ;  the  system  of  sewers  must  be  properly  constructed, 
ventilated,  cleansed  and  covered,  and  must  not  be  allowed  to 
become  a  nuisance  or  injurious  to  health. 

Owners  or  occupiers  of  premises  are  entitled  to  carry  drains  P.H.  A., 
into  the  public  sewer  after  notice  and  on  compliance  with  the  regu-  21-26.* 
lations  of  the  L.A.;  and,  on  the  other  hand,  if  there  be  a  sewer 
within  100  feet  from  the  site*  of  any  house,  i.e.,  the  boundary  of 
the  private  land,  the  L.A.,  unless  there  is  already  a  drain  suffi- 
cient for  effectual  drainage,  may  require  the  owner  or  occupier  to 
make  a  covered  drain  to  the  sewer  according  to  their  directions 
as  regards  material  and  levels.  Further  than  that,  if  the  L.A. 
make  a  change  in  their  system  of  sewerage,  they  may  adapt  the 
existing  private  drains  to  the  new  system,  and  close  the  old 
sewers.  Houses  newly  erected  or  rebuilt  in  itrban  districts  must 
be  drained  to  the  satisfaction  of  the  L.A.  The  written  per- 
mission of  the  authority  is  required  for  erecting  any  buildin.^ 
over  sewers  in  urban  districts.  ° 

Privies,  Closets,  &C.,  are  dealt  with  in  sections  35-41 

The  duties  of  a  sanitary  inspector  with  respect  to  these  are 
laid  down  in  the  following  sections  :  

Selp^316  "  ^°  authoritative  definition  of  "site"  except  in  H.W.C. 
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P.H. A,,  "If  a  house  within  the  district  of  a  local  authority  appears  to  sucn 
36.  authority  by  the  report  of  their  surveyor  or  inspector  of  nuisances  to  be 

without  a  sufficient  water-closet,  earth-closet  or  privy,  and  an  ashpit 
furnished  with  proper  doors  and  coverings,  the  local  authority  shall,  by 
written  notice,  require  the  owner  or  occupier  of  the  house,  within  a 
reasonable  time  therein  specified,  to  provide  a  sufficient  water-closet, 
earth-closet  or  privy,  and  an  ashpit  furnished  as  aforesaid,  or  either  of 
them,  as  the  case  may  require." 

"  If  such  notice  is  not  complied  with,  the  local  authority  may,  at  the 
expiration  of  the  time  specified  iu  the  notice,  do  the  work  thereby  required 
to  be  done,  and  may  recover  in  a  summary  manner  from  the  owner  the 
expenses  incurred  by  them  in  so  doing,  or  may  by  order  declare  the  same 
to  be  private  improvement  expenses  :  Provided  that  where  a  water-closet, 
earth-closet  or  privy  has  been  and  is  used  in  common  by  the  inmates  of 
two  or  more  houses,  or  if  in  the  opinion  of  the  local  authority  a  water- 
closet,  earth-closet  or  privy  may  be  so  used,  they  need  not  require  the 
same  to  be  provided  for  each  house. " 


See  extended  definition  of  an  ashpit,  p.  277. 

By  this  section,  a  Local  Authority  may  require  a  water-closet 
to  be  substituted  for  a  privy  if  the  latter  is  in  their  opinion 
insufficient,  but  they  cannot  pass  a  general  order  ;  each  case  must 
be  reported  and  considered  on  its  merits.  In  this  connection  it 
has  also  been  held  that  one  privy  is  sufficient  for  two  houses. 
P.H.A.,  The  following  section  provides  that,  with  the  sanction  of  the 
2'-  L.A.,  an  earth-closet  may  be  substituted  for  a  water-closet ;  and 
an  earth-closet  is  further  defined  as  "  any  place  for  the  reception 
and  deodorisation  of  faecal  matter  constructed  to  the  satisfaction 
of  the  L.  A." 

P.H. A.,  The  next  section  refers  to  the  provision  of  proper  privy 
3^-  accommodation  for  factories,  but  the  duty  of  certifying  is,  in  this 

case,  assigned  to  the  surveyor.     In  connection  with  this  pro- 
P.H.A.A.,  vision,  the  twenty-second  section  of  the  Public  Health  Acta 
22.  Amendment  Act,  should  be  read,  as,  wherever  this  Act  has  been 

adopted,  the  earlier  section  has  been  superseded  thereby.  It  ia 
as  follows  : — 

"  1.  Every  building,  used  as  a  workshop  or  manufactory,  or  where 
persons  are  employed  or  intended  to  be  employed  in  any  trade  or  busi- 
ness whether  erected  before  or  after  the  adoption  of  this  part  of  this  Act 
in  any  district,  shall  be  provided  with  sufficient  and  suitable  accommoda- 
tion in  the  way  of  sanitary  conveniences,  having  regard  to  the  number  of 
persons  employed  in  or  in  attendance  at  such  building,  and  also  where 
persons  of  both  sexes  are  employed,  or  intended  to  be  employed,  or  in 
attendance,  with  proper  separate  accommodation  for  persons  of  each  sex. 

"  2  Where  it  appears  to  an  urban  authority  on  the  report  of  their 
enrvevor  that  the  provisions  of  this  section  are  not  complied  with  in  the 
case  of  any  building,  the  urban  authority  may,  if  they  think  ht,  by  written 
notice,  require  the  owner  or  occupier  of  any  such  bmldmg  to  make  such 
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alterations  and  additions  therein  as  may  lie  required  to  give  such  sufficient, 
suitable,  and  proper  accommodation  as  aforesaid. 

"  3  Any  person  who  neglects  or  refuses  to  comply  with  any  such  notice 
•shall  be  liable  for  each  default  to  a  penalty  not  exceeding  twenty  pounds, 
and  to  a  daily  penalty  not  exceeding  forty  shiUinss. 

"4.  Where  this  section  is  in  force,  section  thirty-eight  of  the  Public 
Health  Act,  1S75,  shall  be  repealed." 

This  section  cannot  be  adopted  by  rural  authorities. 

The  duty  of  carrying  out  this  section  is  imposed  upon  the 
«urvevor,  and  not  upon  the  inspector  of  nuisances. 

With  this  section  should  also  be  read  the  third  and  fourth 
sections  of  the  Factory  Act,  1878  : — 

"  A  factory  shall  be  kept  in  a  cleanly  state  and  free  from  efHuvia  arising  F.,  1878,3. 
-from  any  drain,  water-closet,  earth-closet,  privy,  urinal,  or  other  nuisance. 

"  A  factory  shall  not  be  so  overcrowded  while  work  is  carried  on  therein  as 
to  be  dangerous  or  injurious  to  the  health  of  the  persons  employed  therein, 
«,nd  shall  be  ventilated  in  such  a  manner  as  to  render  harmless,  so  far  as 
practicable,  all  the  gases,  vapours,  dust,  or  other  impurities  generated  in 
the  course  of  the  manufacturing  process  or  handicraft  carried  on  therein 
"that  may  be  injurious  to  health. 

"  A  factory  in  which  there  is  a  contravention  of  this  section  shall  be 
■deemed  not  to  be  kept  in  conformity  with  this  Act. 

"  Where  it  appears  to  an  inspector  under  this  Act  that  any  act,  neglect,  F.,  1878,4 
or  default  in  relation  to  any  drain,  water-closet,  earth-closet,  privy,  ashpit, 
water-supply,  nuisance  or  other  matter  in  a  factory  dr  workshop  is  punish- 
able or  remediable  under  the  law  relating  to  public  health,  but  not  under 
Ihis  Act,  that  inspector  shall  give  notice  in  writing  of  such  act,  neglect,  or 
default,  to  the  sanitary  authority  in  whose  district  the  factoiy  or  workshop 
,is  situate,  and  it  shall  be  the  duty  of  the  sanitary  authority  to  make  such 
inquiry  into  the  subject  of  the  notice,  and  take  such  action  thereon,  as  to 
"that  authority  may  seem  proper  for  the  purpose  of  enforcing  the  law. 

"  An  inspector,  under  this  Act,  may,  for  the  purpose  of  this  section, 
"take  with  him  into  a  factory  or  workshop  a  medical  officer  of  health, 
inspector  of  nuisances,  or  other  officer  of  the  sanitary  authority." 

The  next  section  provides  that  any  Urban  L.A.  may  provide  P.H.A., 
public  conveniences,  urinals,  itc.  ;  and  bv  the  provisions  of  the  39,  and 
Public  Health  Acts  Amendment  Act,  20,  21,  the  L.A.  may  ^-J^-^-**' 
make  a  number  of  regulations  respecting  such  places,  both  as  ' 
regards  sub-letting  and  management. 

Section  40  provides  that  the  L.A.  shall  provide  for  the  proper  P.H.A., 
keeping  of  all  drains,  water-closets,  earth-closets,  privies,  ashpits,  40. 
•and  cesspools. 

Section  41  deals  with  the  action  to  be  taken  in  the  event  of  a 
Tiuisance  from  any  of  the  above  being  reported  to  the  S.A. : — 

"  On  the  written  application  of  any  person  to  a  local  authority,  etatrng  P.H.A 
■that  any  drain,  water-closet,  earth-closet,  privy,  ashpit  or  cesspool  on  or   41.  "  ' 
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belonging  to  any  premises  within  their  district  ia  a  nuisance  or  injurious  to 
health  (but  not  otherwise),  the  local  authority,  may,  by  writing,  empower 
their  surveyor  or  inspector  of  nuisances,  after  twenty-four  hours'  writtea 
notice  to  the  occupier  of  such  premises,  or  in  case  of  emergency  without 
notice,  to  enter  such  premises,  with  or  without  assistants,  and  cause  the- 
ground  to  be  opened,  and  examine  such  drain,  water-closet,  earth-closet, 
privy,  ashpit  or  cesspool.  If  the  drain,  water-closet,  earth-closet,  privy, 
ashpit  or  cesspool  on  examination  is  found  to  be  in  proper  condition,  he- 
shall  cause  the  ground  to  be  closed,  and  any  damage  done  to  be  made  good 
as  soon  as  can  be,  and  the  expenses  of  the  works  shall  be  defrayed  by  the 
local  authority.  If  the  drain,  water-closet,  eartli-closet,  privy,  ash[)it  or 
cesspool  on  examination  appear  to  be  in  bad  condition,  or  to  require- 
alteration  or  amendment,  the  local  authority  shall  forthwith  cause  notice 
in  writing  to  be  given  to  the  owner  or  occupier  of  the  premises  requiring: 
him  forthwith  or  within  a  reasonable  time  therein  specified  to  do  the 
necessary  works ;  and  if  such  notice  is  not  complied  with,  the  person  to 
whom  it  is  given  shall  be  liable  to  a  penalty  not  exceeding  ten  shillings  for 
every  day  during  which  he  continues  to  make  default,  and  the  local 
authority  may,  if  they  think  fit,  execute  such  works,  and  may  recover  in  a. 
summary  manner  from  the  owner  the  expenses  incurred  by  them  in  so 
doing,  or  may  by  order  declare  the  same  to  be  private  improvement- 
expenses." 

This  section  is  of  importance  to  the  sanitary  inspector,  and  in 
carrying  out  its  provisions  it  is  most  essential  that  he  should 
obtain  the  proper  consent  of  his  committee  or  board,  and,  it" 
emergency  is  declared,  it  should  be  expressly  so  stated  in 
■writing.  An  inspector  should  be  careful  where  the  words, 
"injurious  to  health,"  are  used  that  injury  can  be  proved,  it 
having  been  held  by  magistrates  that  "injurious"  means  that  an 
injury  has  been  done,  not  that  it  may  occur.  N.B. — There  is  no 
decision  of  a  liigher  court  to  this  effect. 
P.H.A.A.,  In  connection  with  privy  and  ashpit  nuisances,  the  new 
2*.  provision  in  the  P.H.A.A.,  24,  is  of  great  value  and  importance- 

in  those  urban  districts  where  it  has  been  adopted  (it  cannot  be- 
adopted  by  rural  authorities).    It  reads  as  follows  :— 

P  H  A  A  "1-  ^^'^liere  any  portion  of  a  room  extends  immediately  over  any  privy 
24  "  '  '  (not  being  a  water-closet  or  earth-closet),  or  immediately  over  any  cessi)ool, 
midden,  or  ashpit,  that  room,  whether  built  before  or  after  the  adoption  of 
this  part  of  this  Act,  shall  not  be  occupied  as  a  dwelling  place,  sleeping, 
place,  or  workroom,  or  place  of  habitual  employment  of  any  person  in  any 
manufacture,  trade, .or  business  during  any  portion  of  the  day  or  night. 

"2.  Any  person  who  after  the  expiration  of  one  mouth  after  the- 
adopt'ion  of  this  part  of  this  Act,  and  after  notice  from  the  local  autho- 
rity of  not  less  than  seven  days,  so  occupies,  and  any  person  who  suffers  to 
be  so  occupied,  any  such  room,  shall  be  liable  to  a  penalty  not  exceeding 
forty  shillings,  and  to  a  daily  penalty  not  exceeding  ten  shillmgs." 

The  term  ashpit  ia  defined  ante,  and  includes  a  movable- 
receptacle 
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The  duties  of  an  inspector  of  nuisances,  in  towns  containing 
much  old  property  and  many  midden-privies,  under  these  pro- 
visions must  necessarily  be  heavy ;  his  time  will  be  occupied 
with  a  number  of  privy  nuisances  which  ought  not  to  exist,  and 
he  will  do  well  to  insist  upon  the  provision  of  proper  receptacles, 
and,  as  far  as  practicable,  to  induce  his  authority  to  compel  the 
substitution  of  water-closets. 

Sections  42-50  inclusive,  of  the  P.H.A.,  deal  with  SCavenff- 
ing-  and  cleansing:,  but  only  43,  47,  48,  49,  and  50  require 
special  notice  here. 

"  If  a  local  authority  who  have  themselves  undertaken  or  contracted  for  P.  R.  A., 
the  removal  of  house  refuse  from  premises,  or  tne  cleansing  of  earth-closets,  43. 
privies,  ashpits  and  cesspools  fail,  without  reasonable  excuse,  after  notice 
in  writing  from  the  occupier  of  any  house  within  their  district  requirino- 
them  to  remove  any  house  refuse  or  to  cleanse  any  earth-closet,  privy  ash^ 
pit  or  cesspool  belonging  to  such  house  or  used  by  the  occupiers  thereof  to 
cause  the  same  to  be  removed  or  cleansed,  as  the  case  may  be,  within  seVen 
days,  the  local  authority  shall  be  liable  to  pay  to  the  occupier  of  such  house 
a  penalty  not  exceeding  five  shillings  for  every  day  during  which  such 
default  continues  after  the  expiration  of  the  said  period." 

Note.— This  "  notice  in  writing  "  does  not  mean  notice  given 
to  the  inspector,  but  addressed  to  the  L.A.  through  their  clerk 
or  at  their  offices. 

By  Section  47  it  is  unlawful  in  an  urban  district  P  H  A. 

!!  o       ^^^S  ^        dwelling-house,  or  so  as  to  be  a  nuisance. 

+     \°  f     u  ^''^^^'^  ^°  '■^■"^''1  any  dwelling-house 

for  twenty-  our  hours  after  written  notice  from  the  urban  authority.^ 

flow  orloat  tWfrom.'-"*'  -ater-closet,  privy  or  cesspool  to  over- 

In  this  section  no  proof  of  injury  to  health  is  required,  and 
mentis  occupier;  the  owner  is  not 

n„S^  ^^^^  ''''^  referring  to  an  inspector  ofPHA 

nuisances,  is  important  with  regard  to  bye-laws ;  and  is  further  U  ' 
supplemented  by  section  2G  of  the  Public  Health  Acts  Amend-  P  H  A  A. 

Under  these  sections  power  is  granted  to  make  bye-laws, 
imposing  upon   occupiers   the  duties  of  cleansing  footpaths 
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The  remaining  sections  of  this  portion  of  the  Act  are  appended 
in  full : — 

r.TI.  A.,        "48.  Where  any  watercourse  or  open  ditch  lying  near  to  or  forming  the 

48.  boundary  between  the  district  of  any  local  authority  and  any  adjoining 
district  is  foul  and  otiensive,  so  as  injuriously  to  aBect  the  district  of  sucK 
local  authority,  any  justice  having  jurisdiction  in  such  adjoining  district 
may,  on  the  application  of  such  local  authority,  summon  the  local  autliority 
of  such  adjoining  district  to  appear  before  a  court  of  summary  jurisdictiou 
to  show  cause  why  an  order  should  not  be  made  by  such  court  for  cleansing 
such  watercourse  or  open  ditch,  and  for  executing  such  permanent  or  other 
structural  works  as  may  appear  to  such  court  to  be  necessary ;  and  such 
court,  after  hearing  the  parties,  or  ex  parte  in  case  of  the  default  of  any  one 
of  them  to  appear,  may  make  such  order  with  refei'ence  to  the  execution  of 
the  works,  and  the  persons  by  whom  the  same  shall  be  executed,  and  by 
whom  and  in  what  proportions  the  cost  of  such  works  shall  be  paid,  and 
also  as  to  the  amount  thereof,  and  the  time  and  mode  of  payment,  as  to 
such  court  may  seem  reasonable.* 

P.H.  A.,        "  49.  Where  in  any  urban  district  it  appears  to  the  inspector  of  nuisances 

49.  that  any  accumulation  of  manure,  dung,  soil  or  filth  or  other  offensive  or 
noxious  matter  ought  to  be  removed,  he  shall  give  notice  to  the  person  to 
whom  the  same  belongs,  or  to  the  occupier  of  the  premises  whereon  it 
exists,  to  remove  the  same  ;  and  if  such  notice  is  not  complied  with 
within  twenty-four  hours  from  the  service  thereof,  the  manure,  dung,  soil 
or  tilth  or  matter  referred  to  shall  be  vested  in  and  be  sold  or  disposed  of 
by  the  urban  authority,  and  the  proceeds  thereof  shall  be  applied  in  pay- 
ment of  the  expenses  incurred  by  them  in  the  execution  of  this  section; 
and  the  surplus  (if  any)  shall  be  paid  on  demand  to  the  owner  of  the  matter 
removed.*' 

"  The  expenses  of  removal  by  the  urban  authority  of  any  such  accumu- 
lation, if  and  so  far  as  they  are  not  covered  by  the  sale  thereof,  may  be 
recovered  by  the  urban  autliority  in  a  summary  manner  from  the  person  to 
whom  the  accumulation  belongs,  nr  from  the  occui)ier  of  the  premises,  or 
(where  there  is  no  occupier)  from  the  owner. 
P  H  A.         "  50.  Notice  may  be  given  by  any  urban  authority  (by  public  announce- 

50.  '     ment  in  the  district  or  otherwise)  for  the  periodical  removal  of  manure  or 

other  refuse  matter  from  mews,  stables  or  other  premises ;  and  where  any 
such  notice  has  been  given  any  person  to  whom  the  manure  or  other  refuse 
matter  belongs  who  fails  so  to  remove  the  same,  or  permits  a  further  accu- 
mulation, and  does  not  continue  such  periodical  removal  at  such  intervals 
as  the  urban  authority  direct,  shall  be  liable  without  further  notice  to  a 
penalty  not  exceeding  twenty  shillings  for  each  day  during  which  such 
manure  or  other  refuse  matter  is  permitted  to  accumulate." 

These  clauses  need  no  special  comment ;  the  last  two  are 
applicable  only  to  urban  authorities.  ,  .  i  , 

Water  Supply.— Passing  over  sections  51  to  61  which  deal 
■with  power  to  provide  water  supply  and  the  restrictions  thereon, 
the  next  important  section  is  62  : — 

i»  H  A  "Where  on  the  report  of  the  surveyor  of  a  local  authority  it  appears  to 

G2  "   "     such  authority  that  any  house  within  their  district  is  without  a  proper 
.upply  of  water,  and  that  such  a  supply  of  water  can  be  furnished  thereto 
*  See  sanitary  provisions  of  Loc.  Gov.  Act,  1894,  pp.  328-331. 
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tt  a  cost  not  exceeding  the  water  rate  authorised  by  any  local  Act  in  force 
within  the  district,  or  where  there  is  not  any  local  Act  so  in  force  at  a  cost 
not  exceeding  twopence  a  week,  or  at  such  other  cost  as  the  Local  Govern- 
ment Board  may,  on  the  application  of  the  local  authority,  determine  under 
all  the  circumstances  of  the  case  to  be  reasonable,  the  local  authority  shall 
give  notice  in  writing  to  the  owner,  requiring  him,  within  a  time  therein 
specified,  to  obtain  such  supply,  and  to  do  all  such  works  as  may  be 
necessary  for  that  purpose. 

"  If  such  notice  is  not  complied  with  within  the  time  specified  the  local 
authority  may,  if  they  think  tit,  do  such  works  and  obtain  such  supply,  and 
for  that  purpose  may  enter  into  any  contract  with  any  water  company 
supplying  water  within  their  district,  and  water  rates  may  be  made  and 
levied  on  the  premises  by  the  authority  or  company  which  furnishes  the 
supply  aud  may  be  recovered  as  if  the  owner  or  occupier  of  the  premises 
had  demanded  a  supply  of  water  and  were  willing  to  pay  water  rates  for  the 
same,  and  any  expenses  incurred  by  the  local  authority  in  doing  any  such 
works  may  be  recovered  in  a  summary  manner  from  the  owner  of  the 
premises,  or  may  by  order  of  the  local  authority  be  declared  to  be  private 
improvement  expenses."* 

This  section  affects  rural  as  well  as  urban  districts.  It  will 
be  observed  that  action  can  only  be  taken  on  the  report  of  the 
surveyor ;  it  is,  therefore,  the  duty  of  the  inspector  of  nuisances, 
in  all  instances  where  he  finds  premises  without  a  water  supply, 
to  report  the  same  to  the  surveyor.  In  rural  districts,  the  two 
offices  are  often  combined  (see  above,  section  4).  Authorities 
differ  as  to  whether  a  proper  supply  of  water  refers  to  quality  or 
only  to  quantity. 

Sections  63  to  67,  and  also  the  incorporated  clauses  of  the  P  H.  A,, 
Water-works  Clauses  Acts,  are  unimportant  and  require  no  63-67. 
notice  here  ;  but  passing  mention  should  be  made  of  the  Public 
Health  (Water)  Act,  1878;  which  provides  in  its  third  section 
that  it  shall  be  the  duty  of  every  rural  S.A.  to  see  that  every 
occupied  dwelling-house  has,  within  reasonable  distance,  an 
available  supply  of  wholesome  water,  sufficient  for  consumption 
and  use  for  domestic  purposes.    Reports  as  to  these  points  may 
be  made  by  either  the  M.O.H.  or  the  inspector  of  nuisances, 
and  the  b.A.  have  power  to  act  on  such  reports 
_   Further,  in  section  7  of  the  same  Act  the  duty  of  periodical 
inspection  of  the  water  supply  by  the  officers  of  the  authority  is 
provided  for,  and  powers  of  entry  upon  premises  for  such  a 

PA^'/fcT^n  Ao''"/nr^.'^  ."P"''  in  the  Public  Health 

Act,  1875,  102,  103,  in/ra. 

The  remainder  of  the  Act  is  unimportant  in  this  context, 
bections  68,  69,  deal  with  the  pollution  of  streams  by  gas  P  H  A 
washing,  or  sewage;  and  section  70  with  polluted  wells,  tanksj  GS.'eUeg. 

"  On  the  representation  of  any  person  to  any  local  authority  that  within 
•  See  sanitary  provisions  of  Loc.  Gov.  Act,  1894,  pp.  328-331. 
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their  district  the  water  in  any  well,  tank  or  cistern,  public  or  private  or 
supplied  from  any  public  pump,  and  used  or  likely  to  V used  by  man 
<lnnking  or  domestic  purposes,  or  for  manufacturing  drinks  fo^r  The  usi 
of  man,  ,s  so  polluted  as  to  be  injurious  to  hefltl.,  such  authorHy 
may  apply  to  a  court  of  summary  jurisdiction  for  an 'order  trremedy 
the  same ;  and  thereupon  such  court  shall  summon  the  owner  or  occupier 
«f  the  premises  to  which  the  well,  tank  or  cistern  belongs,  if  it  be  private 
and  in  the  case  of  a  public  well,  tank,  cistern  or^pump  anyCrson 
alleged  in  the  application  to  be  interested  in  the  same,  and  may  either 
diMniss  the  application  or  may  make  an  order  directin<r  the  well  tank 
cistern  or  pump  to  be  permanently  or  tonporarily  closed,  or  the  water  to  be 
iised  for  certain  purposes  only,  or  such  other  order  as  may  appear  to  them 
water  '"^'1"'^^*^       prevent  injury  to  the  health  of  persons  drinking  the 

"  The  court  may,  if  they  see  fit,  cause  the  water  complained  of  to  be 
analysed  at  the  cost  of  the  local  authority  applying  to  them  under  this 
eection. 

"If  the  person  on  whom  an  order  under  this  section  is  made  fails  to 
comply  with  the  same,  the  court  may,  on  the  application  of  the  local 
authority,  authorise  them  to  do  whatever  may  be  necessary  in  the  execution 
of  the  order,  and  any  expenses  incurred  by  them  may  be  recovered  in  a 
su miliary  manner  from  the  person  on  whom  the  order  is  made. 

"  Expenses  incurred  by  any  rural  authority  in  the  execution  of  this 
section,  and  not  recovered  by  them  as  aforesaid,  shall  be  special  expenses." 

P.H.A.,  This  provision  is  extremely  important  and  requires  comment 
'  •  It  is  to  be  noticed  that  it  is  open  to  any  person,  not  of  necessity 
an  officer  of  the  Authority,  to  make  representation  ;  and,  further, 
it  has  been  held  by  magistrates  (Corporation  of  Birmingham  v. 
Shaw),  that  injurious  is  not  synonymous  with  dangerous,  but 
tliat  it  is  necessary  to  prove  injury  ;  this  difficulty  has  been  dealt 

London,  with  in  the  corresponding  clause  of  the  Public  Health  (London) 
Act,  1891,  by  the  insertion  of  the  words  "or  dangerous"  after 
"injurious,"  and  "or  danger''  after  "injury."  It  is  further  to 
be  noted  that  this  section  does  not  provide  for  the  supply  of 
water  in  the  place  of  the  closed  well,  but  the  premises  will  then 
come  under  sec.  62,  P.H.A.,  supra. 

P.H^A.,  Sections  71-75  deal  with  cellar  dwelling's.  The  occupation 
71- (5.  of  any  cellar  built  or  rebuilt  since  1848  as  a  dwelling,  is 
absolutely  prohibited,  and  no  cellar  can  be  occupied  as  a  dwelling 
at  all  unless  it  fulfils  the  following  requirements  : — 

1 .  Height  not  less  than  7  feet,  3  feet  being  above  the  ground 
level. 

2.  In  front  of  the  cellar,  there  must  be  an  area  2  feet  6  inches 
■wide  in  every  part,  and  6  inches  below  the  level  of  the  floor. 

3.  The  cellar  must  be  drained  by  a  drain  at  least  1  foot  below 
the  level  of  the  floor. 

4.  There  must  be  proper  closet  and  ashpit  accommodation. 
(N.B.— Such  accommodation  cannot  now  be  under  any  urban 
dwelling-house,  according  to  the  P.H.A.A.,  24). 
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5.  There  must  be  a  fireplace  and  chimney ;  and  a  Avindow  at 
3east  9  square  feet  in  area,  made  to  open. 

A  cellar  is  deemed  to  be  occupied  by  any  one  passing  the 


night  in  it. 

The  regulation  of  Common  Lodg'ing'-houses  is  dealt  with  P.H.A., 
in  sections  76-84,  of  whicli  the  leading  provisions  may  be  briefly  76-84. 
summarised  as  follows  : — 

Common  Lodging-houses  are  to  be  registered  by  the  S.A.,  and 
are  not  to  be  used  unless  so  registered;  they  must  be  inspected 
before  registration  by  an  officer  of  the  local  authority  (not  neces- 
sarily the  inspector  of  nuisances,  in  some  cases  a  member  of  the 
])olice  force  is  appointed),  and  notice  of  the  registration  must  be 
•affixed  to  the  house. 

It  is  often  convenient  to  appoint  a  police  officer  as  assistant 
inspector  to  preserve  to  the  police  a  right  of  entry. 

The  L.G.B.  have  issued  an  important  memorandum  in  con- 
nection with  their  Model  Bye-laws  for  Common  Lodging-houses 
in  which  the  necessary  qualifications  for  structural  fitness  are 
most  minutely  laid  down,  and  which  is  here  appended  : — 

"  The  rules  which  should  guide  the  inspecting  ofiScer  in  his  examination 
■ot  the  premises  may  be  thus  briefly  indicated  .-—The  house  should  (1) 
possess  the  conditions  of  wholesomeness  needed  for  dwelling-houses  in 
4'eneral;  and  (2)  it  should  further  have  arrangements  fitting  it  for  its 
special  purpose  of  receiving  a  given  number  of  lodgers. 

"  1.  The  house  should  be  dry  in  its  foundations,  and  have  proper  drainage 
^uttermg  and  spoutmg,  with  properly  laid  and  substantial  pavina  to  any 
urea  or  yard  abuttmg  on  it.  Its  drains  should  have  their  connections 
properly  made,  and  they  should  be  trapped  where  necessary,  and  adequately 
ventilated  Except  the  soil-pipe  from  a  properly  trapped  water-closet, 
there  should  be  no  direct  communication  of  the  drains  with  the  mterior  of 
the  house.  All  waste  pipes  from  sinks,  basins  and  cisterns  should  discharge 
into  the  open  air  over  gullies  outside  the  house.  The  soil-pipe  should 
always  be  efficiently  ventilated.    The  closets  or  privies  and  the  refuse 

^fonS'fdl  '^""^'^      ^°  P"""?^"^  situations,  of  proper  construc- 

t  on  a,nd  adapted  to  any  scavenging  arrangements  that  may  be  in  force  in 
the  district.    The  house  should  have  a  water  supply  of  good  quality,  and  "f 
the  water  be  stored  m  cisterns  they  should  be  conveniently  placed  and^ 
proper  construction  to  prevent  any  fouling  of  water.    The  walls,  roof  and 

Snered     The°rrn^''°"'^  ^""^  ^-^^e  walls  shou'ld  not  be 

papei  ed.    The  rooms  and  staircases  should  possess  the  means  of  complete 

re,w,;?fnn  fl  f  i^'^T^'  ^t  *°P  '^^'i  ^o"°m.  Anv  room  proposed  for 
KtT,?^  onln^n  a  chimney  should  be  furnished  with  a  special  venti- 

J f    S  ?  ^  ^         -^"^  ^"^^"^g  ^  ^dow  to  the  outer  air,  even 

have  special  means  of  yontilatioii,  can  seldom  be  proper  for  registration. 

rec'isTered  wnwi^r       "^'j!"^  ^^'i  ''^^h  sleeping  room  may  be 

StierfoT  vlnt  f  f-*^'  P""^/^  "^1'°"  dimensions  of  the  rooms  and  their 
other  kind.  ^7*'!^*'°"  ^^^^  "Pon  the  amount  of  accommodation  of 

wherethlroni  fi  °^  ordinary  construction  to  be  used  for  sleeping, 
IbSi  0  f   f  "«.Vf  of  ventilation  by  windows  and  chimney! 

*bout  300  cubic  feet  wiU  be  a  proper  atendard  of  space  to  s«cure  to  each 
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person;  but  m  many  rooms  it  will  be  right  to  appoint  a  larger  space,  an.l 
tins  can  only  be  determined  on  inspection  of  the  particular  room.  Tli.- 
house  should  possess  kitchen  and  dayroom  accommodation  apart  from  it* 
bedrooms,  and  the  sufficiency  of  this  will  have  to  be  attended  to.  Kootin. 
that  are  partially  underground  may  not  be  improper  for  dayrooms,  l)ut. 
should  not  be  registered  for  use  as  bedrooms.  The  amount  of  water  sujiply, 
closet  or  privy  accommodation,  and  the  provision  of  refuse  receptacles, 
should  be  proportionate  to  the  numbers  for  which  the  house  is  to  he- 
registered.  If  the  water  is  not  supplied  from  works  with  constant  sei-- 
yice,  a  quantity  should  be  secured  for  daily  use  on  a  scale,  per  registeredi 
inmate,  of  not  less  than  10  gallons  a  day  where  there  are  water-closets,  or 
5  gallons  a  day  where  there  are  dry  closets.  For  every  twenty  registered 
lodgers  a  separate  closet  or  privy  should  be  required.  The  washiiiir 
accommodation  should,  wherever  practicable,  be  in  a  special  place  and  not. 
be  in  the  bedrooms  ;  and  the  basins  for  personal  wasliing  should  be  fixed 
and  have  water-traps  and  discharge  pipes  connected  with  them." 

The  inspection  of  common  lodging-houses  has  long,  in  many- 
cases,  been  mistakenly  in  the  hands  of  police  officers,  who  possess 
no  special  knowledge  of  sanitary  requirements.  Since  1894, 
these  houses  in  the  metropoli.s  have  been  under  the  care  of  the 
London  County  Council,  and  a  number  of  properly  qualified 
inspectors  have  been  appointed.  In  the  provinces  the  practice 
of  entrusting  such  duties  to  Sanitary  Inspectors  is  fortunately 
extending. 

Power  is  also  given  to  the  S.A.  to  make  bye-laws,  to  enforce  the- 
provision  of  wa/ter,  to  compel  lodging-house  keepers  to  limewash 
twice  a  year,  and  to  order  reports  from  keepers  of  houses  receiving; 
vagi'ants,  &c.  All  cases  of  infectious  disease  must  be  reported 
P.H.A.A.,to  the  M.O.H.  and  the  relieving  officer  under  a  penalty.  Th& 
32.  remaining  clauses  relating  to  common  lodging-houses  are  of  no 
special  importance  to  the  inspector  of  nuisances. 

The  definition  of  a  common  lodging-house  has  been  a  subject 
of  some  dispute,  and  while  it  is  defined  in  the  Irish  Public 
Health  Act,  as  "a  house  in  which  persons  are  harboured  or 
lodged  for  hire  for  a  single  night  or  for  less  than  a  week  at  a 
time,"  it  has  also  been  defined  as  "  that  class  of  lodsring-houso 
in  which  persons  of  the  poorer  class  are  received  for  short 
periods,  and,  though  strangers  to  one  another,  are  allowed  to 
inhabit  one  common  room."  Further  information  on  this 
subject  will  be  found  in  the  decision  of  the  High  Court  in  the- 
case  of  Logsdon  v  Booth,  December,  1899. 
H.  W.  C,  With  regard  to  hoiises  let  in  lodging's,  any  local  authority 
1885,  8.  '  has  power  to  make  bye-laws  for  such  houses,  as  regards  in- 
spection, cleansing,  drainage,  &o.,  and  precautions  against  in- 
fettious  diseases. 

H.  W.  C,     It  may  here  be  noticed  in  connection  with  the  law  relating  to 
Partiii.,  common  lodging-houses,  that  the  Housing  of  the  Working 
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Classes  Act,  1890,  part  iii.,  deals  wholly  witli  the  provision  of 
such  houses  by  local  authorities,  whether  urban  or  rural.  This 
enactment  is  adoptive  under  certain  restrictions,  and  gives 
power  to  acquire  land,  erect  or  purchase  buildings,  and  provide 
bye-laws,  &c.,  for  the  management  of  common  lodging-houses, 
the  control  of  which  is  vested  in  the  L.  A. 

Nuisances.— The  91st  section  of  the  Public  Health  Act,  P.H.A., 
1875,  is  of  very  great  importance  to  all  inspectors  of  nuisances,  91- 
since  it  defines  a  nuisance  under  the  Act : — - 

"  For  the  purposes  of  this  Act — 

"1.  Any  premises  in  such  a  state  as  to  be  a  nuisance  or  injurious  to 
health  ; 

"  2.  Any  pool,  ditch,  gutter,  watercourse,  privy,  urinal,  cesspool,  drain, 
or  ashpit,  so  foul,  or  in  such  a  state  as  to  be  either  a  nuisance  or  injurious 
to  health  ; 

3.  Any  animal  so  kept  as  to  be  either  a  nuisance  or  injurious  to  health; 
"4.  Any  accumulation  or  deposit  which  is  a  nuisance  or  injurious  to 
health ; 

"  5.  Any  house  or  part  of  a  house  so  overcrowded  as  to  be  dangerous  or 
injurious  to  the  health  of  the  inmates,  whether  or  not  members  of  the  same 
lamily ; 

"6.  Any  factory,  workshop,  or  workplace,  not  kept  in  a  cleanly  state 
or  not  ventilated  in  such  a  manner  as  to  render  harmless  as  far  as  practi- 
cable any  gases,  vapours,  dust,  or  other  impurities  generated  in  the  course 
ot  the  work  earned  on  therem  that  are  a  nuisance  or  injurious  to  health  or 
so  overcrowded  while  work  is  carried  on  as  to  be  dangerous  or  injurious  to 
the  health  of  those  employed  therein ;  a  j 

"7.  Any  fireplace  or  furnace  which  does  not  as  far  as  practicable  consume 
the  smoke  arising  from  the  combustible  used  therein,  and  which  is  used  for 
workmg  engines  by  steam,  or  in  any  mill,  factory,  dyehouse,  brewery. 
soever?rnd°''  '      ''^  ''"'^  manufacturing  or  trade  process  S 

"  Any  chimney  (not  being  the  chimney  of  a  private  dwelline-housei 
sending  forth  black  smoke  in  such  quantity  as  to  be  a  Lislnce  fhall  be 

inm^St^l^^^^^^^^^^^ 

of  ,IuLTZnr^lL^l^!'l^^  made  for  the  purpose 

natural  opening."  '  '  ^^^y'  S-^^^'el.  or  sand,  but  not  any 

whict  iS'suT;  slat'as'to^SLSrnfe'^^^^^  Housing 
is  so  overcrowded  as  to  be  injurious  to  the  hVn?^h  If  f\  °  -^'^^t^''  of  the^ 

or  not  members  of  the  same  im^isVsSl'eSt^^l^^S?^^^^^^^^^^ 

This  section  (9),  together  with  the  contiguous  sections  (7)  and  t"''^^^^ 
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(10)  of  the  same  Act  (which  imposes  upon  the  S.A.  the  duty  of 
"  putting  into  force  the  powers  with  which  they  are  invested, 
so  as  to  secure  the  proper  sanitary  condition  of  all  premises 
within  the  area  under  the  control  of  such  authority"),  are  no^v 
the  only  remains  of  the  Act  of  1885  which  are  material  to  our 
present  purpose.  The  sanitary  authority  have  power  to  make 
bye-laws  for  such  habitations,  and  power  of  entry  is  given 
to  any  person,  duly  authorised  (presumably  in  writing)  by 
the  S.A.  or  by  a  Justice,  where  there  is  reasonable  cause  to 
suspect  a  breach  of  the  law  or  the  existence  of  dangerous  infec- 
tious disease. 

With  respect  to  these  forms  of  nuisance  a  few  notes  may  not 
be  amiss.  Inspectors  will  find  that  with  respect  to  pig  keeping, 
it  is  often  preferable  to  take  action  under  section  47,  supra. 

The  inspection  of  factories  does  not  concern  the  local  authority, 
as  all  the  sanitary  regulations  relating  to  factories  were  trans- 
F.A.,1S7S  ferred  to  the  Factory  Inspector  by  the  Act  of  1878;  but  the  L.A. 
101.  are  required  to  administer  the  provisions  of  this  section  in  every 
factory  not  included  in  the  provisions  of  the  Factory  Act  of  1878 
(see  section  93  of  that  Act);  and  in  all  workshops  by  the  Factory 
Act,  1891,  sec.  4,  which  is  appended : — 

1.  Every  workshop  as  defined  by  the  principal  Act  (including  any 
workshop  conducted  on  the  system  of  not  employing  any  child,  young 
person,  or  woman  therein),  and  every  workplace  within  the  meaning  of  the 
Public  Health  Act,  1875,  shall  be  kept  free  from  effluvia  arising  from  any 
drain,  water-closet,  earth-closet,  privy,  urinal,  or  other  nuisance,  and  unless 
so  kept  shall  be  deemed  to  be  a  nuisance  liable  to  be  dealt  with  summarily 
under  the  law  relating  to  public  health. 

"2.  Where  on  the  certificate  of  a  medical  officer  of  health  or  inspector 
of  nuisances  it  appears  to  any  sanitary  authority  that  the  limewashing, 
cleansing,  or  purifying  of  any  such  workshop,  or  of  any  part  thereof,  is 
necessary  for  the  health  of  the  persons  employed  therein,  the  sanitary 
authority  shall  give  notice  in  writing  to  the  owner  or  occupier  of  the  work- 
shop to  limewash,  cleanse,  or  purify  the  same  or  part  thereof,  as  the  case 
may  require. 

"3.  If  the  person  to  whom  notice  is  so  given  fails  to  comply  there wita 
within  the  time  therein  specified,  he  shall  be  liable  to  a  fine  not  exceeding 
ten  shillings  for  every  day  during  which  he  continues  to  make  default,  and 
the  sanitary  authority  may,  if  they  think  fit,  cause  the  workshop  or  part 
to  be  limewashed,  cleansed,  or  purified,  and  may  recover  in  a  summary 
manner  the  expenses  incurred  by  them  in  so  doing  from  the  person  m 

default.  ,  ,  1   1  i_ 

"4.  This  section  shall  not  apply  to  any  workshop  or  workplace  to 
■which  the  Public  Health  (London)  Act,  1891,  applies. " 

With  respect  to  smoke  nuisances  the  provision  which 
follows  at  the  end  of  the  section  renders  successful  action  very 
■     difficult;   the  extreme  unwillingness   of  local  authorities  to 
interfere  with  trade,  the  presence  of  large  manufacturers  upon 
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committees,  and  the  unwillingness  of  local  magistrates  to  convict, 
all  render  this  subsection  extremely  difficult  to  enforce.  In  taking 
action,  the  L.A.  must  be  prepared  to  show  that  there  is  a  better 
method  of  dealing  with  the  smoke  than  that  employed.  Success- 
lul  prosecutions  for  smoke  nuisance  are  not  uncommon  in  many 
towns,  but  they  are  not  to  be  undertaken  lightly. 

-further  information  regarding  special  smoke  nuisances,  e.g., 
coke  burning,  &c.,  can  be  obtained  from  Dr.  Ballard's  reports  to 
tne  Xj.isf.B.  on  effluvium  nuisances. 

«f^^'ir*'°°'?f'^^  following  deal  with  ppocedUPe  in  respect  P.H.  A., 
Ber?nd?.iir'--       \'        ^^'^  ^.A.  to  have  the  district  92. 

penodically  inspected  to  ascertain  what  nuisances  exist,  and 
Ir  ^^^^t^'^l  *°  any  person  aggrieved,  or  the  relieving  officer,  93. 
of  anv  i      ^«"««,l^oWers,  or  the  police,  to  give  information 
^appSed)  '''''''  (P'^^^^^hly  to  the  clerk,  unless  otherwise 

•appended  •i'''*'''"  *°  «f  ""^i^^^'  ia 

•notice  on  the  persL  brwhot  If  i  /  existence  of  a  nuisance,  serve  a 
or  continues  or  if  si,  Jh  npr!L  '  ''^^fi'*' sufferance,  the  nuisance  arises 
of  the  premises  on  which 7^^.'-"''°'  °°       "^"^^^  or  occupier 

Bame  ^thin  a  i^e  t?be  speclfiTfntLZr^^  ''"^^^  "^'^  *°  '^^'^'^^ 
and  do  such  things  as  mav  hp  11c       %  ^"'^  *°  ^^^^^^^^  works 

-S-oS' ™^="--  CO.. 

■tions  for  the  service  of  fhS  w^''  ""l^'J"  ''"'e  given  direo- 

■delegated  to  pa?,  ail  L„  1  ''".^'"'i'^'-y  duties  niay  be 
instJuotion  %aToar„Sr  f  *<>  give  general 

merits;  distrS  coMcih  .i  l  "'''''"u"''  «>Mi<lered  on  its 
powers  undeTLlrict  ;„  °  ^"'"S.bovo^sbs,  can  delegate  their 
Ltrictions,  su^h  cottitte:  sMw'  ?°lf ' 

r  cr°"  ciJi^°;rthTt.jt;: 

eve^JfttLSn^lttec^t^tat^L'^""  go-L„aac,3. 
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It  shall  be  the  duty  of  the  sanitary  authority  to  give  such  directions  to 
their  officers  as  will  secure  the  existence  of  the  nuisance  being  immediately 
brought  to  the  notice  ot  any  person  who  may  be  required  to  abate  it,  and. 
the  othcer  shall  do  so  by  serving  a  written  intimation." 

It  must  be  particularly  noted  that  the  committee  cannot 
delegate  their  powers  either  to  a  sub-committee  or  to  any  officer. 
P.H.A         A  form  of  notice  is  appended  to  the  Act  in  Schedule  iv.  Form 
bchedule  A,  and  certain  provisions  as  to  authentication  and  service  occur 

^-      in  sections  266,  267,  post. 
95.  If  this  notice  be  not  complied  with,  or  if  the  nuisance,  though 

abated,  is  likely  to  recur,  the  L.A.  shall  make  complaint  to°a. 
justice,  who  shall  summon  the  person  on  whom  the  notice  was 
served. 

It  is  in  many  places  the  practice  for  the  Local  Authority  to 
reconsider  the  matter  and  give  directions  before  a  prosecution, 
is  undertaken,  but  by  the  wording  of  the  section  they  are  bound 
to  proceed  with  the  prosecution. 
^>6.  The  Court  may  make  an  order  dealing  with  the  nuisance,  or  a, 

recurring  order,  or  both,  and  may  also  impose  a  penalty  and 
give  costs. 

97.  In  the  case  of  a  house  rendered  unfit  for  habitation  owing  to 

a  nuisance,  the  Court  may  make  a  closing  order,  but  such  cases 
will  be  further  considered  under  the  Housing  of  the  Working 
Class  Act,  1890,  pos/;. 

98-101.  Provision  is  made  for  penalty  in  case  the  order  of  the  Court  is. 
not  complied  with,  and  for  appeal  to  Quarter  Sessions  without 
continuing  penalty  ;  also  that  where  the  person  in  default  is  not 
known  or  cannot  be  found,  the  order  may  be  addressed  to  the 
L.A. ;  and  for  the  public  sale  of  any  matter  or  thing  removed  by 
the  L.A.  while  abating  the  nuisance. 

104-108.  The  remaining  clauses  of  this  portion  of  the  Act,'except  section 
102,  are  unimpoi'tant  to  the  sanitary  inspector,  and  deal  with 
costs  and  expenses  in  the  execution  of  the  Act,  the  power  of 
individuals  to  complain  to  a  justice,  the  power  of  the  police  to 
act  on  the  oi'der  of  the  L.G.B.  in  default  of  the  L.A.,  the  right 
to  take  proceedings,  in  a  superior  court,  and  the  power  to 
institute  proceedings  where  a  nuisance  is  caused  by  some  act  or 
default  outside  the  district. 
H.A.,       The  power  of  entry  upon  private  premises  is  provided  for- 

102-103.  in  sections  102,  103. 

"  The  local  authority,  or  any  of  their  officers,  shall  be  admitted  into  any 
premises  for  the  purpose  of  examining  as  to  the  existence  of  any  nuisance 
thereon,  or  of  enforcing  the  provisions  of  any  Act  in  force  mthin  the 
district  requiring  fireplaces  and  furnaces  to  consume  their  own  smoke,  at 
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anytime  between  the  hours  of  nine  in  the  forenoon  and  six  in  the  afternoon, 
or  in  the  pase  of  a  nuisance  arising  in  respect  of  any  business,  then  at  any 
hour  when  such  business  is  in  proi;ress  or  is  usually  carried  on. 

"  Where  under  this  Act  a  nuisance  has  been  ascertained  to  exist,  or  an 
order  of  abatement  or  prohibition  has  been  made,  the  local  authority  or  any 
of  their  officers  shall  be  admitted  from  time  to  time  into  the  premises 
between  the  hours  aforesaid  until  the  nuisance  is  abated,  or  the  works 
ordered  to  be  done  are  completed,  as  the  case  may  be. 

"  Where  an  order  of  abatement  or  prohibition  has  not  been  complied 
with,  or  has  been  infringed,  the  local  authority,  or  any  of  their  ofhcers, 
shall  be  admitted  from  time  to  time  at  all  reasonable  hours,  or  at  all  hours 
during  which  business  is  in  progress  or  is  usually  carried  on,  into  the 
premises  where  the  nuisance  exists,  in  order  to  abate  the  same. 

"If  admission  to  premises  for  any  of  the  purposes  of  this  section  ia 
refused,  any  justice  on  complaint  thereof  on  oath  by  any  officer  of  the  local 
authority  (made  after  reasonable  notice  in  writing  of  the  intention  to  maite 
the  same  has  been  given  to  the  person  having  custody  of  the  premises), 
may,  by  order  under  his  hand,  require  the  person  having  custody  of  the 
jireraises  to  admit  the  local  authority,  or  their  officer,  into  the  premises 
<lunng  the  hours  aforesaid  ;  and  if  no  person  having  custody  of  the  premises 
can  be  found,  the  justice  shall,  on  oath  made  before  him  of  that  fact,  by 
order  under  his  hand  authorise  the  local  authority  or  any  of  their  officers  to 
■enter  such  premises  during  the  hours  aforesaid. 

"  Any  order  made  by  a  justice  for  admission  of  the  local  authority  or  any 
of  their  officers  on  premises  shall  contiime  in  force  until  the  nuisance  has 
lieen  abated,  or  the  work  for  which  the  entry  was  necessary  has  been  done." 

In  the  following  section  a  penalt}-  not  exceeding  £5  is  assigned 
for  disobedience. 

The  above  clauses  refer  to  the  riglit  of  entry  for  the  purpose 
•of  inspection  of  nuisances;  other  clauses  referring  to  powers  of 
■entry  are  as  follows  : — 

1.  Section  116.    To  inspect  food,.ic.  at  all  reasonable  times. 

2.  Section  137.    To  carry  out  L.G.B.  orders  on  all  premises 
■and  vessels;  no  limit  of  time  specilied. 

3.  Towns  Improvement  Clauses  Act,  1847,  section  131.  p  tt  a 
lo  inspect  any  place  whatever  used  for  the  sale  of  butchers'  169 

•meat,  any  slaughter-house,  &c. 

4.  Infectious  Diseases  Prevention  Act,  1890,  sections  5,  17. 
■>v  T  T-/'"-^  ^  P-™-'  °^  production  of  authority  signed 
riL  ,it  '  cleansing  and  disinlectin|,  in 
■default  ot  owner  or  occupier. 

5.  Factory  Act,  1891,  3,  and  1878,  68 

*nd  nSft  n.''''^  '''''^  f''^™^'^"  ^*  reasonable  times  by  day 
rnsnecto  * bnT?  '°Pv.i'''^  '^'"^  P^^*  thereof  when  the  authorised 
S!?  tbi   •        T^^'  *°  ^'^'^'-^  tl^^t        P-^rson  is  em- 

ployed therein,  and  to  enter  by  day  any  place  which  he  has 
s-easonable  cause  to  believe  to  be  a  workshop 
0.  Canal  Boats  Act,  1877,  5.. 
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By  day  upon  any  canal  boat  on  producing,  if  demanded,  a, 
copy  of  his  authorisation. 

7.  Housing  Working  Classes  Act,  1885,  9. 

By  day  into  any  tent,  shed,  van,  or  similar  structure  used  for 
human  habitation  on  producing,  if  demanded,  a  copy  of  hia 
authorisation. 


Offensive  Trades. 

,.*''^°y  person  who,  after  the  passing  of  tliis  Act,  establishes  within  tho 
lU.etteq-  district  of  an  urban  authority,  without  their  consent  in  writin-^,  any 
offensive  trade  ;  that  is  to  say,  the  trade  of— 

Blood  boiler,  or 
Bone  boiler,  or 
Fellmonger,  or 
Soap  boiler,  or 
Tallow  melter,  or 
Tripe  boiler,  or 

Any  other  noxious  or  offensive  trade,  business  or  manufacture, 

shall  be  liable  to  a  penalty  not  exceeding  fifty  pounds  in  respect  of  th» 
establishment  thereof;  and  any  person  carrying  on  a  business  so  established 
shall  be  liable  to  a  penalty  not  exceeding  forty  shillings  for  every  day  on 
which  the  offence  is  continued,  whether  there  has  or  has  not  been  any 
conviction  in  respect  of  the  establishment  thereof." 

This  section  and  the  three  sections  next  following  are  of  great 
importance  to  all  urban  authorities,  since  they  deal  with  a  form 
of  nuisance,  which,  by  reason  of  its  trade  connections,  is  ex- 
tremely difficult  to  deal  with.  The  section  already  quoted 
expressly  names  six  offensive  trades  ;  in  addition  to  these  the- 
model  bye-laws  of  the  L.G.B.  enumerate  the  following  : — Blood- 
drier,  leather-dresser,  tanner,  fat-melter  or  fat-extractor,  glue- 
maker,  size-maker,  and  gut-scraper.  L.G.B.  inspectors  are  apt 
to  consider  that  offensive  trades  are  essentially  trades  which  deal 
with  animal  refuse,  and  this  is  borne  out  by  certain  rulings,  in 
which  it  has  been  held  that  brick-making,  manure-making,  and 
fish-frying  are  not  within  the  meaning  of  the  clause,  but  that  rag 
and  bone  shops  are.  It  is  therefore  important  to  remember  that 
while  a  trade  may  be  the  source  of  a  nuisance  it  need  not  be  an 
offensive  trade. 

The  classical  authority  upon  effluvium  nuisanceS  and 
offensive  trades  is  the  report  issued  by  Dr.  Ballard  in  the 
annual  reports  of  the  Local  Government  Board.  In  his  very 
exhaustive  report  he  divides  his  subject  into  the  following 
heads : — 
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1.  Effluvium  nuisances  in  connection  ■with  the  keeping  of 
animals,  e.g.,  Horsekeeping,  Cowkeeping,  Pigkeeping,  and 
animals  improperly  kept. 

2.  Effluvium  nuisances  arising  in  connection  with  the 
slaughtering  of  animals,  i.e.,  for  human  food  or  in  knackers' 
yards. 

3.  Effluvium  nuisances  arising  in  connection  with  industries 
in  which  substances  of  animal  origin  are  principally  dealt  with. 
These  include  the  trades  dealt  with  in  the  above  section  as  well 
as  some  others. 

4.  Effluvium  nuisances  arising  in  connection  with  industries 
in  which  substances  of  vegetable  origin  are  dealt  with,  e.g.,  malt- 
roasting,  indiarubber-making,  distillation  of  palm  oil,  kc. 

5.  Effluvium  nuisances  where  mineral  substances  are  dealt 
with,  e.g.,  Brick-burning,  Coke-burning,  Alkali  works,  &o. 

6.  Effluvium  nuisances  where  matters  of  mixed  origin  are 
dealt  with,  e.g.,  Towns'  Refuse  works  and  E,ag  and  Bone  yards. 

"With  regard  to  the  trades  specially  mentioned  in  the  above  P.H.i! 
clause,  the  urban  aiithority  may  make  bye-laws,  as  they  can  with  113. 
regard  to  any  offensive  trades  established  with  their  consent; 
and,  further,  by  the  next  section  it  is  provided  that 

"  Where  any  candle-house,  melting-house,  melting-place  or  soap-house,  114^ 
or  any  slaughter-bouse,  or  any  building  or  place  for  boiling  offal  or  blood  or 
for  boilmg,  burning  or  crushing  bones,  or  any  manufactory,  building  or 
place  used  for  any  trade,  business,  process  or  manufacture  causing  effluvia 
IS  certified  to  any  urban  authority  by  their  medical  officer  of  health,  or  by 
legally  qualified  medical  practitioners,  or  by  any  ten  inhabitants  of 
the  district  of  such  urban  authority  to  be  a  nuisance  or  injurious  to  the 
health  of  any  of  the  inhabitants  of  the  district,  such  urban  authority  shall 
direct  com-plaint  to  be  made  before  a  justice,  who  may  summon  the  person 
by  or  on  whose  behalf  the  trade  so  complained  of  is  carried  on,  to  appear 
before  a  court  of  summary  jurisdiction." 

If  it  appears  to  the  court  that  there  is  a  nuisance  or  injury  to 
health  and  that  the  best  practicable  means  have  not  been 
penalties  &c  P''^''^''*  nuisance,  the   court   may  impose 

These  provisions  also  apply  where  the  nuisance  arises  from  Hi 
trades  earned  on  outside  the  complaining  urban  authority. 

It  will  be  observed  that  this  section  considerably  extends  the  114. 
trades  of  which  complaint  may  be  made,  and  that,  therefore,  a 
distinction  must  be  made  between  offensive  trades  and  effluvium 
nuisances.    Under  this  section  it  is  possible  to  deal  with  fried 
fish  shops,  coke  hearths,  and  manure  works 

'^'^'f  ""^^  ''^'"^  ^^^"="1^  t°  bring  to  a  successful 

issue,  and  where  an  inspector  is  about  to  undertake  such  a  pro- 
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secution  as  this  it  is  wise  to  proceed,  if  possible,  on  the  complainb 
of  the  aggrieved  inliabitants  to  whoQi  it  is  a  nuisance;  it  is  also 
very  necessary  to  be  armed  with  reliable  information  and 
evidence  as  to  the  best  practicable  means  for  remedying  such 
nuisance. 

These  provisions  are  repeated  in  the  Public  Health  (London) 
Act,  with  the  important  addition  that  in  future  no  one  will  be 
able  to  establish  in  the  metropolis  the  business  of  a  blood-boiler, 
bone-boiler,  manure  manufacturer,  soap-boiler,  tallow-melter  or 
knacker  under  any  circumstances. 

For  full  details  of  the  processes  of  these  trades  see  Dr. 
Ballard's  reports  published  by  the  L.G.B.  in  1877,  1878  and 
1879. 

In  connection  with  the  provisions  which  deal  with  offensive 
trades  it  is  convenient  also  to  deal  with  slaug'htGP-houses. 
Power  is  given  by  sec.  169  to  the  urban  authorities  to  provide 
slaughter-houses,  a  power  of  which  few  authorities  have  availed 
themselves,  for  reasons  which  will  be  stated  below. 

This  section  also  incorporates  certain  provisions  of  the  Towns 
Improvement  Clauses  Act,  the  substance  of  which  is  ap- 
pended : — 

An  urban  sanitary  authority  may  license  slaughter-houses  and 
knackers'  yards,  and  no  such  place  shall  be  used  or  occupied 
without  a  license  unless  it  was  so  used  before  the  passing  of  the 
special  Act  (i.e.,  1875),  and  has  so  continued  ever  since  ;  and  if 
so  used,  the  person  using  it  shall  be  liable  to  a  penalty  not 
exceeding  £5,  and  a  like  daily  penalty  after  conviction.  AH- 
places  so  licensed  or  in  existence  before  1875  must  be  registered, 
and  the  sanitary  authority  shall  keep  a  register,  and  must  also 
make  bye-laws  for  licensing,  registration,  prevention  of  cruelty, 
cleanliness,  removal  of  filth,  and  proper  water-supply.  Any 
person  convicted  of  a  breach  of  these  clauses  or  of  bye-laws  may 
have  his  license  suspended  for  two  months,  and  in  the  case  of  a 
second  conviction  it  may  b^  absolutely  revoked,  and  the  sanitary 
authority  may  refuse  to  grant  him  a  license  for  that  place  or  any 
other.  There  is  also  a  penalty  for  any  breach  of  a  suspension 
order. 

In  addition  to  this,  the  170th  section  of  the  Public  Health 
Act  provides  that  the  words  "  licensed  slaughter-house "  or 
"  rei^istered  slaughter-house,"  as  the  case  may  be,  shall  be  affixed 
to  and  kept  legible  on  the  premises. 

Further  important  clauses  have  been  added  in  the  Public 
Health  Act  of  1890,  viz.  :— 
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"  29.  Licences  granted  after  the  adoption  of  this  part  of  this  Act  for  the 
use  and  occupation  of  phaces  as  slaughter-liouses  shall  be  in  force  for  such 
time  or  times  only,  not  being  less  than  twelve  months,  as  the  urban 
authority  shall  think  fit  to  specify  in  such  licences. 

"30.  (1)  Upon  any  change  of  occupation  of  any  building  within  an 
urban  sanitai-y  district  registered  or  licensed  for  use  and  used  as  a  slaughter- 
house, the  person  thereupon  becomiug  the  occupier  or  joint  occupier  shall 
give  notice  in  writing  of  the  change  of  occupation  to  the  inspector  of 
nuisances. 

"  (2)  A  person  who  fails  or  neglects  to  give  such  notice  within  one  month 
•after  the  change  of  occupation  occurs  shall  be  liable  to  a  penalty  not 
•exceeding  five  pounds. 

"  (3)  Notice  of  this  enactment  shall  be  endorsed  on  all  licences  granted 
after  the  adoption  of  this  part  of  this  Act. 

"31.  If  the  occupier  of  any  building  licensed  as  aforesaid  to  be  used  as  a 
•slaughter-house  for  the  killing  of  animals  intended  as  human  food  is  con- 
victed by  a  court  of  summary  jurisdiction  of  selling  or  exposing  for  sale, 
or  for  having  in  his  possession,  or  on  his  premises,  the  carcase  of  any 
annnal,  or  any  piece  of  meat  or  flesh  diseased  or  unsound,  or  imwholesome 
or  unfit  for  the  use  of  man  as  food,  the  court  may  revoke  the  licence." 

Licences  are  not  nece.ssarily  granted  in  writing,  it  having 
been  held  that  a  resolution  of  a  committee,  contirmed  by  the 
board,  is  equivalent  to  a  licence,  even  though  no  notice  to 
that  effect  had  been  given  to  the  applicant,  and  also  that  a 
Jicence  for  the  erection  of  a  slaughter-house  implies  its  use  ;  it 
IS  therefore  most  essential  that  all  plans  for  such  buildin<rs 
should  be  submitted  for  approval  to  the  Sanitary  Inspector  and 
Medical  Officer,  who  may  inspect  and  report  to  the  sanitary 
•committee,  before  permission  is  given  to  erect  the  slaughter- 
house. ° 

The  continuance  of  use  is  of  great  importance,  as  it  will 
frequently  be  found  that  slaughter-houses  are  disused  as  such 
and  applied  to  other  purposes. 

'^"'r *  ^S"""'       "'^^^^  slaughter-houses 
wlnUV  A^?  1  Qon""/""  f  ^'""^"^  '  P'^^t  iii.  of  the  Public  P.H.A.A 

Hea  th  Act,  1890,  has  been  adopted,  sucli  licence  may  be  for  a  29.  ' 
limited  period. 

.iPf."^'^""'*^  terminating  the  use  of  old  and  badly  arranged 
^laiighter-houses,  and  the  absence  of  any  power  to  compel  butcirers 
miHtTted  r    \  have,  without  doubt, 

W  th  V>^'''T  /  ^'''f  ^"'^  ^"itable  public  slaughter-houses 
Pub^iV  K.'lTwi''  ^"^^^"^         me°tropolis,  the 

Pub  ic  Health  (London)  Act,  1891,  contains  similar  provisions 
to  those  already  detailed,  which  apply  to  all  slau-hter-ho  ,ses  T.  ^ 

M^LTZTr'T MetropoUtan  Me"  "^2^"^ 
Alaiket),  regulations  for  the  method  of  licensing  •  and  the  ri-ht 
to  refuse  licences.  Power  of  entry  is  given  (i.fat  any  W  by 
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day,  i.e.,  between  6  a.m.  and  9  p.m.,  or  (ii.)  at  any  hour  -wheii. 
business  is  in  progress  or  is  usually  carried  on. 

A  form  of  licence  is  given  in  the  Model  Bye-laws  for  slaughter- 
houses, but  this  is  now  obsolete  ;  and  should  not  be  used,  as  it  is 
most  advisable  that  slaug liter-house  licences  should  in  future  be 
annual. 

The  Model  Bye-laws  on  this  subject  issued  by  the  L.G.B.  are 
accompanied  by  a  memorandum  on  the  requirements  for  slaughter- 
houses, which  is  here  appended  : — 

"1.  The  premises  to  be  erected  or  to  be  used  and  occupied  as  a  slaughter- 
house should  not  be  within  100  feet  of  any  dwelling-house ;  and  the  site- 
should  be  such  as  to  admit  of  free  ventilation  by  direct  communication 
with  the  external  air  on  two  sides  at  least  of  the  slaughter-house. 

"  2.  Lairs  for  cattle  in  connection  with  the  slaughter-house  should  not  be> 
within  100  feet  of  a  dwelling-house. 

"3.  The  slaughter-house  should  not  in  any  part  be  below  the  surface  of' 
the  adjoining  ground. 

"4.  The  approach  to  the  slaughter-house  should  not  be  on  an  incline  of 
more  than  one  in  four,  and  should  not  be  through  any  dwelling-house  or 
shop. 

"5.  No  room  or  loft  should  be  constructed  over  the  slaughter-house. 

"6.  The  slaughter-house  should  be  provided  M'ith  an  adequate  tank  or 
other  proper  receptacle  for  water,  so  placed  that  the  bottom  shall  not  be 
less  than  six  feet  above  the  level  of  the  floor  of  the  slaughter-house. 

"7.  The  slaughter-house  should  be  provided  with  means  of  thorough, 
ventilation. 

"8.  Tbe  slaughter-house  should  be  well  paved  with  asphalt  or  con- 
crete, and  laid  with  proper  slope  and  channel  towards  a  gully,  which 
should  be  properly  trapped  and  covered  with  a  grating,  the  bars  of  which 
should  be  not  more  than  three-eighths  of  an  inch  apart. 

"Provision  for  the  effectual  drainage  of  the  slaughter-house  should  also> 
be  made. 

"  9.  The  surface  of  the  walls  in  the  interior  of  the  slaughter-house  should 
be  covered  with  hard,  smooth,  impervious  material,  to  a  sufficient  height. 

"  10.  No  water-closet,  privy,  or  cesspool  should  be  constructed  within 
the  slaughter-house. 

"  There  should  be  no  direct  communication  between  the  slaughter-house 
and  any  stable,  water-closet,  privy,  or  cesspool 

"  11.  Every  lair  for  cattle  in  connection  with  the  slaughter-house  should 
be  properly  paved,  drained,  and  ventilated,  and  no  habitable  room  should, 
be  constructed  over  any  lair." 


Unsound  Meat,  &c. 

P.H.A.,       The  powers  given  to  the  inspector  of  nuisances  to  enter  and 
116-119.  inspect  articles  of  food  are  contained  in  sections  llG-119,  and 
also  in  section  131  of  the  Towns  Improvement  Clauses  Act  (see 
power  of  entry  supra). 


L.G.B., 
1877. 
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"Any  medical  officer  of  health  or  inspector  of  nuisances  may  at  alli*«H. A., 
reasonable  times  inspect  and  examine  any  animal,  carcase,  meat,  poultry,  US. 
game,  flesh,  fish,  fruit,  vegetables,  corn,  bread,  flour  or  milk  exposed  for 
sale,  or  deposited  in  any  place  for  the  purpose  of  sale,  or  of  preparation  for 
Bale,  and  intended  for  the  food  of  man,  the  proof  that  the  same  was  not 
exposed  or  deposited  for  any  such  purpose,  or  was  not  intended  for  the 
food  of  man,  resting  with  the  party  charged ;  and  if  any  such  animal, 
carcase,  meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables,  corn,  bread, 
flour,  or  milk  appears  to  such  medical  officer  or  inspector  to  be  diseased  or 
unsound  or  unwholesome  or  unfit  for  the  food  of  man,  he  may  seize  and 
carry  away  the  same  himself  or  by  an  assistant,  in  order  to  have  the  same 
dealt  with  by  a  justice." 

This  clause  is  amended  and  extended  by  section  28  (I)  of  the 
Public  Health  Act,  1890,  as  follows  :— 

"1.  Sections  one  hundred  and  sixteen  to  one  hundred  and  nineteen  of  P.H.A  A. 
the  Public  Health  Act,  1875  (relating  to  unsound  meat),  shall  extend  and  28. 
apply  to  all  articles  intended  for  the  food  of  man,  sold  or  exposed  for  sale, 
or  deposited  in  any  place  for  the  purpose  of  sale,  or  of  preparation  for  sale 
within  the  district  of  any  local  authority." 

By  section  117,  any  magistrate  before  whom  the  article  seized  P.H. A., 
is  taken  may  order  it  to  be  destroyed,  and  the  offender  may  be  117^ 
taken  before  the  justices  and  fined  a  sum  not  exceeding  £20  for 
each  article,  or  sentenced  to  not  more  than  three  months'  im- 
prisonment.    This  section  has  been  further  amended  by  the 
second  part  of  the  same  clause,  thus : — 

''  2.  A  justice  may  condemn  any  such  article,  and  order  it  to  be  destroyed  P.H,  A,  A, 
or  disposed  of,  as  mentioned  in  section  one  hundred  and  seventeen  of  the  28. 
Public  Health  Act,  1875,  if  satisfied  on  complaint  being  made  to  him  that 
such  article  is  diseased,  unsound,  unwholesome,  or  unfit  for  the  food  of 
man  although  the  same  has  not  been  seized  as  mentioned  in  section  one 
hundred  and  sixteen  of  the  said  Act." 

By  this  amendment  any  question  as  to  the  mode  of  seizure  is 
disposed  of. 

In  the  following  sections  penalties  are  assigned  for  obstructing  P.H  A 
the  entry  of  the  medical  officer  or  inspector,  and  for  the  issue  of  118-lia 
thlsToffiLrs"  complaint  is  made  on  oath  by  either  of 

Section  1.31  of  the  Towns  Improvement  Clauses  Act  differs  T  LC 
only  from  the  preceding  sections  in  that  the  L.A.  may  appoint  m." 
any  officer  besides  those  mentioned  above,  e.ff.,  a  police  constable, 
to  carry  out  this  clause.  '    r  > 

With  respect  to  these  provisions  it  may  be  remarked  that, 
whereas  it  is  well  not  to  take  cases  into  court  before  members  of 
the  U A.,  there  is  no  objection  to  taking  meat  to  a  Justice  who 
happens  to  be  a  member  of  the  L.A.  for  condemnation ;  and  tliab 
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it  need  not  be  the  same  Justice  who  has  condemned  that  after- 
wards adjudicates.  It  has  been  held  under  these  sections  that 
entry  may  take  place  even  on  Sunday,  and  that  living  animals 
as  well  as  dead  come  under  their  operation. 
Horseflesh  In  connection  with  the  seizure  of  meat,  it  is  convenient  briefly 
Act,1889.  to  mention  the  Horseflesh  Act,  1889,  which  provides  that  horse- 
flesh shall  not  be  sold  for  human  food  elsewhere  than  in  a  shop, 
stall,  &c.,  conspicuously  labelled  as  a  place  where  horseflesh  is 
sold,  and  gives  the  medical  officer  of  health  and  inspector  of 
nuisances  powers  of  inspection,  &c.,  of  the  meat.  The  penalty 
for  breach  of  the  Act  is  £20.  "  Horseflesh  "  includes  the  flesh 
of  "  asses  "  and  "  mules,"  and  means  "  horseflesh  "  sold  cooked  or 
uncooked,  alone,  or  in  combination  with  any  other  substance. 

This  Act,  though  here  included  under  the  heading  of  meat, 
&c.,  more  properly  belongs  to  the  same  place  as  the  Margarine 
Act,  which  it  resembles.  The  need  for  its  operations  is  at 
present  very  limited. 

Infectious  Diseases,  Infectious  Hospitals,  Epidemic 

Diseases. 

These  extremely  important  subjects  are  provided  i'ov  in  the 
P.n.A.,     Public  Health  Act,  sections  120-140;  in  the  Infectious  Diseases 
120-]40.   (Notification)  Act,  1889  and  1899;  in  tlie  Infections  Diseases 
(Prevention)  Act,  1890;  in  the  Public  Health  Acts  Amendment 
Act,  1890;  and  in  the  Isolation  Hospitals  Act,  1893. 

The  last-named  Act  enables  county  councils  to  form  districts, 
singly  or  jointly,  into  hospital  areas,  and,  excepting  as  regards 
patients'  expenses  whicli  are  specially  defined,  to  contribute 
towards  the  establishment  and  maintenance  expenses.  Boroughs 
having  populations  of  10,000  and  upwards  do  not  come  uuder 
this  Act  unless  they  select  to  do  so. 
P.H.A.,        By  section  120,  the  duty  of  causing  premises  to  be  cleansed 
120.        and  disinfected  is  laid  upon  the  L.  A,  whenever  they  are  satisfied, 
on  the  certificate  of  their  own  medical  officer  or  any  other 
qualified  practitioner,  that  such  action  is  necessary  to  prevent  or 
check  infectious  disease. 
P.H.A.,        This  section  is  not  unlike  section  46,  which  gives  power  to  the 
46.     '     L.A.  to  require  the  purification  of  houses  where  it  appears  that 
their  filthy  condition  endangers  the  health  of  any  person,  or  in 
the  case  of  infectious  disease  as  above ;  this  section,  however, 
requires  a  certificate  from  any  two  medical  practitioners  or  the 
medical  officer  of  health. 

Notice  may  be  given  to  either  owner  or  occupier,  and  th« 
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inspector  will  best  judge  which  it  is  advisable  to  serve  with  a 
notice. 

It  will  be  obvious  that  proceedings  under  these  clauses  are 
open  to  much  vexatious  dela3^ 

In  the  Infectious  Diseases  (Prevention)  Act,  section  5,  the  I.D.P.,  &. 
120th  section  above  summarised  is  repealed,  and  provision  is 
made  for  a  much  more  rapid  execution  of  the  cleansing,  &.c. 
required : — 

-By  this  clause,  on  the  receipt  of  certificate  as  above  the  clerk 
to  the  L.  A.  shall  give  notice  in  writing  to  owner  or  occupier  that 
the  L.A.  will  cleanse  and  disinfect  at  the  cost  of  the  owner  or 
occupier,  unless  he  engages  within  twenty-four  hours  to  do  itI.D.P.,17, 
himself  to  the  satisfliction  of  the  medical  officer.  If  he  fails  to 
do  so,  the  L.A.  may  enter,  by  their  officer,  on  producing  written 
authority  (presumably  signed  by  the  clerk  to  the  L.A.),  do  the 
work,  and  recover  the  cost. 

Where  it  appears  that  the  owner  or  occupier  is  unable  to  do 
the  work  in  the  opinion  of  the  L.A.  or  of  the  M.O.H.,  it  may  be 
clone  with  the  consent  of  the  owner  or  occupier  at  the  cost  of  the 
L.A.,  by  their  officers. 

_  Inasmuch  as  promptness  in  disinfection  is  all  important,  it 
IS  becoming  more  and  more  common  for  local  authorities  to  do 
such  disinfection  themselves  without  question  :  at  any  rate,  in 
the  poorer  class  of  houses. 

They  may  afterwards  require  such  whitewashing,  &c.,  as  is 
necessary,  to  be  done  by  tiie  owner  or  occupier,  as  the  case  may  be. 

feo  far  no  definition  of  infectious  disease  has  been  given,  and 
the  Public  Health  Act,  1875,  does  not  profess  to  supply  one - 
since  m  one  place  (120)  it  speaks  merely  of  infectious  disease! 
m  another  (124)  it  speaks  of  a  dangerous  infectious  disorder. 

whkh  the  t?    ""i  'li^^-ses  to  I.D.K  ,  i 

wnich  tlie  Act  applies,  in  section  G— 

applies  ^mea^s  S'th«?if '"i"  '  disease  to  which  this  Act 
scarlet  fever,  and  the  fevers  known  hv^L  f  ''^  scarlatina  or 

Act."  auinority  of  the  district  m  manner  provided  by  this 
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Infectious  Disease  (NotiBcation)  Act,  1889 ;  and  the  provisions  of  this  Act 
Bhall  apply  to  the  infectious  diseases  specifically  mentioned  in  that  Act, 
and  may  be  applied  to  any  other  infectious  disease  in  the  same  manner  as 
that  Act  may  be  applied  to  such  disease." 

Other  diseases  which  may  be  considered  as  coining  under  this 
category  are  measles,  whooping  cough,  chicken  pox,  influenza, 
and,  perhaps,  mumps  and  roserash. 

The  operation  of  the  Notification  Act  more  especially  concerns 
the  M.O.H,,  but  certain  duties  must  necessarily  devolve  upon 
the  inspector  of  nuisances  in  connection  with  premises  upon 
which  infectious  disease  is  notified  to  exist.  Inspectors  must 
(remember  that  it  is  no  part  of  their  duty  either  to  form  a 
■diagnosis  of  infectious  diseases  or  to  question  the  accuracy  of 
-the  diagnosis  of  any  medical  practitioner  who  notifies  a  case,  but 
they  are  usually  expected  to  visit  and  report  upon  all  premises, 
and  for  this  purpose  a  form  of  register  is  appended.  It  is 
convenient  that  this  form  should  exactly  correspond  to  the 
register  of  all  notifications  received,  kept  by  the  medical  oihcer. 


Infectious  Dis.  Cert.  No. 
Disease 

Medical  Attendant 
Date  Cert.  Reed. 
Name  of  Patient 
Situation  of  House 
Name  of  Tenant 

Owner  or  Agent 
Address  of  ,, 
No.  of  Rooms,  Living 
,,        ,,  Sleeping 


Ko.  of  Inmates,  Adults 
,,        ,,  Children 
Lodgers 
School  Attending  (if  any) 
Water  Supply 
W.C.  or  Privy 
Milk  Supply 
Drainage 
Action  Taken 
General  Remarks 


It  does  not  seem  necessary  to  recapitulate  in  full  the  pro- 
Tisions  of  the  Notification  Act,  but  a  short  summary  of  them 
may  be  useful  in  this  place.  The  Act  provides  that  wherever  it 
is  in  force  (and  now  made  universally  so  by  the  Act  of  1899): — 

"  Every  medical  practitioner  attending  on  or  called  in  to  visit  the 
patient  shall  forthwith,  on  becoming  aware  that  the  patient  is  sufifering 
from  an  infectious  disease  to  which  this  Act  applies,  send  to  the  medical 
■officer  of  health  for  the  district  a  certificate  stating  the  name  of  the 
patient,  the  situation  of  the  building,  and  the  infectious  disease  from 
which,  in  the  opinion  of  such  medical  practitioner,  the  patient  is  sufifering.'* 

and  also  that — 

"  The  head  of  the  family  to  which  such  patient  belongs,  and  in  his 
default  the  nearest  relatives  of  the  patient  present  in  the  buildmg  or  being 
in  attendance  on  the  patient,  and  in  default  of  such  relatives  every  person 
in  charge  of  or  in  attendance  on  the  patient,  and  in  default  of  any  siich 
j>erson  the  occupier  of  the  building  shall,  as  soon  as  he  becomes  aware  that 
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the  patient  is  snfifering  from  an  infectious  disease  to  which  this  Act  applies; 
•send  notice  thereof  to  the  medical  officer  of  health  of  the  district." 

The  penalty  for  default  is  a  fine  not  exceeding  forty  shillings. 

The  only  exemptions  are  Crown  buildings,  vessels  belonging 
to  foreign  governments,  and  hospitals  used  for  the  reception 
cases  of  infectious  disease. 

The  Public  Health  (London)  Act  is  more  full  in  its  details,  London, 
■and  requires  that  the  certificate  shall  contain —  55. 

_  "  The  full  postal  address  of  the  house,  and  state  whether  the  case  occurs 
in  private  practice  or  in  practice  as  a  medical  officer  of  a  public  body  or 
institution,  and  where  tlie  certificate  refers  to  the  inmates  of  a  hospital  it 
shall  specify  the  place  from  which  and  the  date  at  which  the  inmate  was 
brought  to  the  hospital,  and  shall  be  sent  to  the  medical  officer  of  health  of 
the  district  in  which  the  said  place  is  situate." 

It  is  found  in  practice  tiiat  private  notification  on  the  part  of 
the  householder  does  not  take  place  except  in  rare  cases. 

Another  important  addition  in  the  London  Act  is  as  follows  :— 

a  medical  officer  of  health  receives  a  certificate  under  this 
section  (London,  5o),  he  shall,  within  twelve  hours  after  such  receipt 
Ttfent  nF^  V^f  head  teacher  of  the  school  attended  by  tS 

_   This  practice  though  not  compulsory  outside  London,  obtains 
in  many  districts. 

A  caution  may  here  be  added  with  regard  to  possible  prose 
cutions  under  the  Notification  Act.  It  is  most  essential  that  in 
taking  any  case  into  court,  medical  evidence  of  the  nature  of 
tlie  disease  should  be  forthcoming ;  no  bench  bf  magistrates  are 
hke  y  to  accept  either  the  statement  of  an  inspector  of  nutances 
or  ot  an  unqualified  practitioner  on  such  a  question  "'"'^'''^^^ 

In  some  places  notification  of  cases  of  diseases 'which  come 
under  he  optional  class,  such  as  measles,  has  been  tried  expe"^ 
mentally,  although,  it  would  appear,  witliout  much  success  n 
large  towns.    The  notification  of  measles  in  the  commencen  eit 

?oun7;  H '"'f '  '""^^"'•^         ^-^^^^^l  howTver,  been 

found  to  be  of  service,  especially  in  rural  or  semi-rural  districts 

Sections  121  and  122  of  the  Public  Health  Act  provide  fm-  the  P  H  A 
destruction,  when  necessary,  of  infected  bedding,  &c.,  wi  h  due  12^;  m 
dSr.?      '.^^  °f  ako  fo  tlie 
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in  writing,  and  adds  a  penalty  for  non-compliance;  compensatioa 
for  any  damage  done  in  the  process  of  disinfecting  is  limited  tO' 
unnecessary  or  avoidable  damage. 

In  places  where  Hospitals  are  provided  for  infectious  diseases 
under  sections  131-132,  and  also  aa  ambulance  (section  123), 
the  question  of  removal  becomes  important ;  this  is  provided  for- 
in  section  124,  thus  : — 

"Where  any  suitable  hospital  or  place  for  the  reception  of  the  sick  is- 
provided  within  the  district  of  a  local  authority,  or  within  a  convenient 
distance  of  such  district,  any  person  who  is  suil'ering  from  any  dangerous 
infectious  disorder,  and  is  without  proper  lodging  or  accommodation,  or 
lodged  in  a  room  occupied  by  more  than  one  family,  or  is  on  board  any  ship 
or  vessel,  may,  on  a  certilicate  signed  by  a  legally  qualified  medical  practi- 
tioner, and  with  the  consent  of  the  superintending  body  of  such  hospital  or 
place,  be  removed,  by  order  of  any  justice,  to  such  hospital  or  place  at  the- 
cost  of  the  local  authority ;  and  any  person  so  suffering,  who  is  lodged  in 
any  common  lodging-house,  may,  with  the  like  consent  and  on  a  like  certi- 
ficate, be  so  removed  by  order  of  the  local  authority. 

"An  order  under  this  section  may  be  addressed  to  such  constable  or 
ofEcer  of  the  local  authority  as  the  justice  or  local  authority  making  the 
same  may  think  expedient ;  and  any  person  ,who  wilfully  disobeys  or 
obstructs  the  execution  of  such  order  shall  be  liable  to  a  penalty  not 
exceeding  ten  pounds. " 

The  difficulties  of  working  this  section  are  considerable.  Great 
difference  of  opinion  exists  as  to  the  meaning  of  "  proper  lodging 
and  accommodation";  and  even  where  it  is  manifest  that  the 
case  cannot  be  adequately  isolated  the  medical  man  in  attendance 
is  very  unwilling  to  certify  in  many  instances.  Even  after  a 
certificate  has  been  obtained  considerable  obstruction  may  take 
place  and  resistance  be  offered  to  the  inspector  or  other  officer 
■who  comes  to  remove  the  patient ;  the  only  remedy  in  such  a, 
case  is  to  summon  the  obstructor  before  the  justices,  and  proceed 
again  to  remove;  if  he  again  obstructs,  summon  him  again; 
the  court  cannot  give  absolute  power  to  take  the  case  away. 
Further,  the  court  cannot  question  the  accuracy  of  the  certifi- 
cate of  the  medical  practitioner  or  the  validity  of  the  justice's 
removal  order. 

P  H.A,,  The  next  section  (125)  gives  power,  under  regulations,  to- 
i25.  '  remove  persons  to  hospital,  and  detain  them,  if  brought  within 
the  district  infected  with  a  dangerous  infectious  disorder. 

I  D  P  12  The  power  of  detention  given  by  this  section  in  the  case  of 
persons  coming  into  a  district  by  boat  or  ship,  is  further 
extended  by  the  12th  section  of  the  Prevention  Act:— 

"  Any  iustice  of  the  peace  acting  in  and  for  the  district  of  the  local 
authority,  upon  proper  cause  shown  to  him,  may  make  an  order  directing 
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the  detention  in  hospital  at  the  cost  of  the  local  authority  of  any  person 
suffering  from  any  infectious  disease,  who  is  then  in  an  hospital  for 
iDtectious  disease  and  would  not  on  leaving  such  hospital  be  provided 
with  lodging  or  accommodation  ia  which  proper  precautions  could  be  taken 
to  prevent  the  spreading  of  the  disorder  by  such  person.  Any  order  so  to 
be  made  by  any  such  justice  maybe  limited  to  some  specific  time,  but  with 
tuU  power  to  any  justice  to  enlarge  such  time  as  often  as  may  appear  to 
Uim  to  be  necessary.  It  shall  be  lawful  for  any  officer  of  the  local  authority 
or  inspector  of  pohce  acting  in  the  district,  or  for  any  officer  of  the  hospital 
on  any  such  order  bemg  made  to  take  all  necessary  measures  and  do  all 
necessary  acts  for  enforcing  the  execution  thereof. " 

This  power  is  conferred  upon  guardians  of  the  poor  in  the  case 
Of  patients  m  a  workhouse,  suffering  from  contagious  or  infectious 
disease  under  the  Poor  Law  Amendment  Act,  1867  (30  and  31 
Vict.,  c.  106,  sec.  22).  It  may  be  necessary  for  the  inspector  of 
nuisances,  under  certain  circumstances,  to  apply  to  a  Justice  for 
Hospitor  ^^''"^  manager  or  resident  at  the 

In  connection  with  these  sections,  must  also  be  observed  P  R  ±r 
sections  4  and  5  of  the  Canal  Boats  Act,  1877,  which  empower      "  * 
sanitary  authorities  to  take  the  necessary  steps  to  prevent  the 
spread  of  infectious  disease,  and  detain  i  boat  if  needful  and 

^^-^  P-v^de  P-lty 

loS<f  r'""""  ""^^f^^.  *°  infectious  disease  occurring  in  common 
meSSer'.n?^'^  T  ^'^^ings,  have  already  been 

Wes  Tu  \vWh  7  J^^^:«/"PPl«^«^ted  by  penalties  for  letting 
nouses  m  which  infected  persons  have  been  lodging  and  f or  P  FI  A 
making  false  statements  about  infectious  disease  whenlttinr^^^"^^^^ 

asfolW Act,  section  7. 1.D.P..  7. 

disl^I  hL^S^Town't^exir^i^    "  ''""'^  °^  '^'"^  ^^^'^^^ 

infected,  and  prodS^a  medS iSfi/f  ."^t w  ""i"'""*  ^^^'""S  it  dia- 

ape.alty.an^dalsoforgfvL^^^^^ 

I        s  d,uu  tnings,  and  is  given  here  at  length  :—  126. 
"  Any  person  who— 

™-3tmSf';^^^^^  infectious. disorder  wilfully 

said  disorder  in  any  street  nuhlf.  .?"''""^  ^^^^"'^  spreading  the 
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notifying  to  the  owner,  conductor  or  driver  thereof  that  he  is  so 

sufifering  ;  or 

2.  Being  in  charge  of  any  person  so  suffering,  so  exposes  such  sufferer  ; 
or 

S,  Gives,  lends,  sells,  transmits  or  exposes  without  previous  disinfec- 
tion any  bedding,  clothing,  rags  or  other  things  which  have  been 
exposed  to  infection  from  any  such  disorder, 
shall  be  liable  to  a  penalty  not  exceeding  five  pounds  ;  and  a  person  who, 
while  sufifering  from  any  such  disorder,  enters  any  public  conveyance 
without  previously  notifying  to  the  owner  or  driver  that  he  is  so  sufifering, 
Bhall  in  addition  be  ordered  by  the  court  to  pay  such  owner  and  driver  the 
amount  of  any  loss  and  expense  they  may  incur  in  carrying  into  efifect  the 
provisions  of  this  Act,  with  respect  to  disinfection  of  the  conveyance. 

"Provided  that  no  proceedings  under  this  section  shall  be  taken  against 
persons  transmitting  with  proper  precautions  any  bedding,  clothing,  rags  or 
other  things,  for  the  purpose  of  having  the  same  disinfected." 

I.D.P.,11.     This  section  is  further  completed  by  section  11  of  the  Infeo 
tious  Diseases  Prevention  Act,  which  provides  that 

"The  body  of  any  person  who  has  died  from  an  infectious  disease 
must  not  be  conveyed  in  any  public  conveyance  other  than  a  hearse,  with- 
out due  notice  to  the  owner  or  driver,  and  he  shall,  under  a  penalty  at  once 
cause  the  conveyance  to  be  disinfected." 

A  public  conveyance  is  understood  to  be  one  which  plies 
openly  for  hire. 

This  section  removes  any  doubt  as  to  the  duty  of  the  owner 
or  driver,  after  conveying  infected  persons  or  bodies,  to  proceed 
at  once  for  disinfection.  _  j_  n 

It  may  be  necessary  for  an  inspector  of  nuisances  to  enforce 
the  provisions  of  this  section  (126),  as  it  is  not  an  uncommon 
thin-  to  find  breaches  of  it  during  epidemics  of  small-pox,  &c. 
r  H  A      It  needs  little  comment,  and  its  provisions  are  completed  by  the 
127.   '    following  section  (127),  by  which 

"The  owner  or  driver  of  any  public  conveyance,  after  conveying  an 
infected  peTson,  is  required  under  penalty  to  have  the  same  dismfected,  and 
is  permitted  to  make  an  extra  charge  for  conveying  such  a  person. 

There  now  remain  those  provisions  of  the  Infectious  Diseases 
Prevention  Act  to  which  no  allusion  has  yet  been  made,  and 
P  H  A      ^Hch  may  be  taken  in  connection  with  sections  141,  142,  and 
Ml        143  of  the  Public  Health  Act,  1875.  _ 

lion  141  -ives  power  to  local  authorities,  whether  urban  or 
rural  to  provid'e  a  mortuary  or  to  make  bye-laws  for  its  use  and 
S  provide  for  the  decent  and  economical  interment  of  any  dead 

body  received  into  it.  .  ,  •    <•  n  . 

The  next  section  (142)  is  here  quoted  in  full  :- 
r.H.A..       "Where  the  body  of  one  who  has  died  of  any  infectious  disease 
K2. 
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retained  in  a  room  in  which  persons  live  or  sleep,  or  any  dead  body  which 
M  in  such  a  state  as  to  endanger  the  health  of  the  inmates  of  the  same 
honse  or  room  is  retained  in  such  house  or  room,  any  justice  may,  on  a 
certihcate  signed  by  a  legally  qualified  medical  practitioner,  order  the  body 
to  be  removed,  at  the  cost  of  the  local  authority,  to  any  mortuary  provided 
by  such  authority  and  direct  the  same  to  be  buried  Vithin  a  time  to  be 

Zplf.  ft  "'^ti '  t'"^  ""^-T-  '^^^tio^s  «f  the  deceased 

1  n  *™«  «°  liiDited,  and  do  buiy  the 

™i  fil  "^^K^i       '""'^^^"g  to  bury  such  body  at  the 

the  re  fpvfn.  nl°°'  • ''"^  ^°  ^""^'^^'i  '"^y  be  recovered  b^ 

the  rehevmg  officer  m  a  summary  manner  from  any  person  le.:raUv  liable  to 
pay  the  expense  of  such  burial.    Any  person  obstructinTthe  exLution  of 

thJf^Vj'Ir'^r      7i^^^^f«'  °^  mortuary  keeper,  must  observe 

^strict  in  .\  r  ^^^^^^^4  of  the 

district  m  Avhicli  the  mortuary  is  situated,  but  only  in  cases 
Avhere  the  remova  has  been  ordered  by  a  Ju  tice.   In  the  memo! 

h  LS^Tthe  foot  tb  ^''-'^'^      niorfcuaries,  attSitTon 

IS  called  to  tlie  fact  that  the  obhgation  of  the  guardians  to  bury 

iVn^     r  right  for  a  mortuary  keeper  to 

admit  bodies  from  any  source  ^vithout  question,  as  unfortunately 
m  many  districts  it  is  almost  impossible  to  g^t  iirShabftanS 
to  make  proper  use  of  such  buildin-s  miiabitants 

proper  Se7oth°''  i^^^^'^^'^'^^'^'  ^or  the  establishment  of  a  p  h  A 
pioper  place  (otherwise  than  at  a  workhouse  or  mortuary^  fnv  ' 

SeTtir T'^'^^'lT'        -  -i-PorTant  he72  ' 
rentt^U'LloZy^:-"'^'  ^^^^^^^^  Pre- 1. D. P..  8. 

herith^roTa\StSd  mU^^^  «f  t'^-  "medical  officer  of 

where  than  in  a  ?fbTc  Ct  Ja^  PfP^'^^^'^^'^'  '^^^^  retain  unburied  else- 
dwelling-place,  slCig-SS  d^^'  rkror^''"*  ""''^^i  * 
Ws,thebodyofan^^eU\^Urd'i^dTfai;^inr^^^^^^^ 

pro^iL'Si^Veti^^^^^^  —  cannot  be 

section  10,  under  which  «ifv  l      P^«^is,ons  are  completed  by 
subject  of 'an  appl  ca  i„ Z  tl7m  7  "f^T^  "^"^  ^«  ^^^^  I-^^-P-.lO, 

Justice,  who  ni^^  TdZ        bl^  f *° 
authority  to  a  mortuary  and  buried  w>f-  ^'^"^"^^^.^  t^e  local 

ifnecessary,  buried  immedktely    l  I        ^  '^'""'^^^ 

order  if  he  thinks  fit   "'^'''^^^^y-   ^  coroner  may  make  a  similar 

dug  o'f^hrreHetr ^offiS  M  ff^^''  ^^^^  be  the 
■to  do  so.  °  district  it  was  removed 
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I.D.P.,  9.     Section  9  further  provides  that  the  bodies  of  persons  dying  in. 

hospital,  or  other  place  of  temporary  accommodation  for  the  sick, 
shall  not  be  removed  therefrom  except  for  burial  or  conveyance- 
to  a  mortuary. 

Section  13  of  the  Infectious  Diseases  Prevention  Act  provides- 
that : — 

LD.P.,13.  _  "Any  person  who  shall  knowingly  cast,  or  cause  or  permit  to  be  cast, 
into  any  ash-pit,  ash-tub,  or  other  receptacle  for  the  deposit  of  refuse 
matter  any  infectious  rubbish  without  previous  disinfection,  shall  be  guilty 
of  an  ofifence  under  this  Act." 

By  infectious  rubbish  is  to  be  understood  the  excreta  of  fever 
patients,  rags,  poultices,  itc. 

I.D.P.,  14.     Inasmuch  as  the  Act  provides  (section  14)  that,  where  sections. 

7  and  13  (supra)  are  adopted,  the  L.A.  shall  give  notice  of  the- 
pro visions  thereof  to  occupiers,  it  will  be  well  for  the  inspector- 
of  nuisances  to  advise  his  committee  to  have  a  leaflet  printed 
setting  out  and  explaining  the  clauses  referred  to,  and  defining- 
the  nature  of  infectious  rubbish. 

I.D.P.,15.  Section  15  empowers  L.A.  to  provide  temporary  shelter  for 
any  family  who  may  have  to  leave  their  dwellings  for  disinfec- 
tion purposes  under  section  5. 

The  provisions  of  the  Public  Health  (London)  Act,  ISOl,. 
incorporate  the  Notification  Act  with  certain  extensions  [vide 
supra)  and  the  Prevention  Act,  and  also  the  leading  provisions 
already  detailed. 

London,  There  is  an  important  addition  in  section  69,  which  prohibits 
69-  an  infected  person  from  picking  fruit,  milking  animals,  or  en- 
gaging in  any  occupation  connected  with  food,  or  carrying  on 
any  trade  or  business  in  such  a  manner  as  to  be  likely  to  spread 
the  infectious  disease,  under  a  penalty  not  exceeding  ten  pounds. 

I.D.P.,  4.  One  other  clause  in  the  Infectious  Diseases  Prevention  Act 
requires  notice,  and  is  repeated  with  slight  alteration  in  the 
London  Act ;  it  is  new  and  of  considerable  importance,  and  is 
therefore  given  here,  verbatim  : — 

London  "  In  case  the  medical  officer  of  health  is  in  possession  of  evidence  that 
71.  '  any  person  in  the  district  is  suffering  from  infectious  disease  attributable 
to  milk  supplied  within  the  district  from  any  dairy  situate  within  or  with- 
out the  district,  or  that  the  consumption  of  milk  from  such  dairy  is  likely 
to  cause  infectious  disease  to  any  person  residing  in  the  district,  such 
medical  officer  shall,  if  authorised  in  that  behalf  by  an  order  of  a  justice 
having  jurisdiction  in  the  place  where  such  dairy  is  situate,  have  power  to 
inspect  such  dairy,  and  if  accompanied  by  a  veterinary  inspector  or  some 
other  properly  qualified  veterinary  surgeon  to  inspect  the  animals  therein, 
and  if  on  such  inspection  the  medical  officer  of  health  shall  be  of  opimoa 
that  infectious  disease  is  caused  from  consumption  of  the  milk  supplied 
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-therefrom,  he  shall  report  thereon  to  the  local  authority,  and  his  report 
shall  he  accompanied  by  any  report  fiirnished  to  him  by  the  said  veterinary 
inspector  or  veterinary  surgeon,  and  the  local  authority  may  thereupon 
give  notice  to  the  daiiyman  to  appear  before  them  within  such  time,  not 
less  than  twenty-four  hours,  as  may  be  specified  in  the  notice,  to  show 
cause  why  an  order  should  not  be  made  requiring  him  not  to  supply  any 
milk  therefrom  within  the  district  until  such  order  has  been  withdrawn  by 
the  local  authority,  and  if,  m  the  opinion  of  the  local  authority,  he  fails  to 
show  such  cause,  then  the  local  authority  may  make  such  order  as  afore- 
said ;  and  the  local  authority  shall  forthwith  give  notice  of  the  facts  to  the 
sanitary  authority  and  county  council  (if  any)  of  the  district  or  county  in 
which  such  dairy  is  situate,  and  also  to  the  Local  Government  Board.  An 
■order  made  by  a  local  authority  in  pursuance  of  this  section  shall  be  forth- 
with withdrawn  on  the  local  authority  or  the  medical  officer  of  health  on 
;3its  behalf  being  satisfied  that  the  milk  supply  has  been  changed,  or  that 
■the  cause  of  the  mfection  has  been  removed.     Any  person  refusing  to 
permit  the  medical  officer  of  health  on  the  production  of  such  order  as 
-aforesaid  to  inspect  any  dairy,  or  if  so  accompanied  as  aforesaid  to  inspect 
the  animals  kept  there,  or  after  any  such  order  not  to  supply  milk  as  afore- 
said has  been  given  supplying  any  milk  within  the  district  in  contravention 
ot  such  order,  or  sellmg  it  for  consumption  therein,  shall  be  deemed  guilty 
rLZ,    f'""'  if^^ff n         Pr°^-ided  always,  that  proceedings  ii 
respect  of  such  offence  shall  be  taken  before  the  justices  of  the  peace 
havmg  jurisdiction  in  the  place  where  the  said  dairy  is  situate.  Provided 
^hXl.  ^      dairyman  shall  be  liable  to  an  action  for  breach  of  contract  if 
-the  breach  be  due  to  an  order  from  the  local  authority  under  this  Act. " 

A  "Dairy"  is  defined  as  including  :  

■<V«n,'^Y-^^™',f''?''°'^°T','=°"'''^«<^'  millc-store,  milkshop,  or  other  place 
■from  which  milk  IS  supplied  or  in  which  milk  is  kept  for  purposes  of  sak!" 

A  Yeterinaiy  Inspector,  is  one  appointed  under  the  Contacrious  I  D  P 
Diseases  Animals  Act,  1878 ;  the  provisions  of  which  Act  are  2?:^" 
further  safeguarded  in  this  Act,  (section  24) 

<leIi:rZ%TTLf^^^^^  the  principal  ActP.H.A., 

■"  STct  to'remive^r'K',  Health  Act  of  1889,  which  is  entitled 
ment  Board  tTZlt  P^^^^^'  ^^^'^^  Govern- 
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and  removal  of  persons  affected  with  cholera,  and  the  preven- 
tion of  the  spread  of  the  disease  both  on  land  and  water. 
P.H.A.,       Part  iv.  of  the  Public  Health  Act,  1875,  relates  to  Highways 
144-172.  Streets,  and  to  markets  and  slaughter-houses.    The  clauses 

relating  to  the  licensing,  &c.,  of  slaughter-houses,  have  already 
been  fully  dealt  with  ;  of  the  remainder,  the  following  summary 
■will  suffice : — 

Sections  144-148  deal  entirely  ^vith  highways.    In  sections 
149-160,  streets  and  buildings  are  regulated.    All  public  streets 
{i.e.,  streets  repairable  by  the  inhabitants  at  large)  are  vested  in 
the  (urban)  S.A.,  and  must  be  levelled,  paved,  and  repaired  as 
occasion  demands;  private  streets  may  be  required  to  be  sewered, 
levelled,  paved,  &c.,  and  lighted,  and  in  the  default  of  the  owners 
whose  property  abuts  on  such  a  street  doing  the  work,  the  S.A. 
may  carry  out  the  work  and  recover  the  expenses,  except  from 
relit^ious  bodies.    Power  is  given  to  declare  private  streets  when 
properly  sewered,  (kc,  to  the  satisfaction  of  the  urban  S.A.,  to 
be  highways,  and  in  consequence  of  certain  rulings,  this  section 
P.n.  A.A.,  (152)°may  now  be  replaced  by  the  adoption  of  section  41  of  the 
Act  of  1890  ;  for  the  details  of  these  and  other  powers  in  respect 
of  street-making,  the  reader  is  referred  to  the  Acts  themselves.*" 
P  H  A         Bye-laws  may  be  made  for  neW  Streets  and  neW  buildings, 
157,  158,  and  penalties  imposed  for  the  contravention  of  such  bye-laws. 
159.        A  new  building  is  defined  thus :—  ,  -u- 

"  For  the  purposes  of  this  Act  the  re-erectmg  of  any  building 
pulled  down  to  or  below  the  ground  floor,  or  of  any  frame  build- 
in<r  of  which  only  the  framework  is  left  down  to  the  ground 
floor  or  the  conversion  into  a  dwelling-house  of  any  building 
not  oric^inally  constructed  for  human  habitation,  or  the  conver- 
sion into  more  than  one  dwelling-house  of  a  building  originally 
constructed  as  one  dwelling-house  only  shall  be  considered  the 
erection  of  a  new  building."  ^  ,    m  t 

P  H  A         Section  1 60  incorporates  the  provisions  of  the  Towns  Improve- 
^if6.^  '    xnent  Clauses  Act,  1847,  sections  64-83,  which  dea   with  the 
naming  and  numbering  of  streets,  the  line  of  building  in  a 
street,  dangerous  buildings,  and  precautions  during  construction 
and  repair  of  sewers,  streets,  and  houses;  to  these  may  now  be. 
PH  AA  added  section  34  of  the  Public  Health  Acts  Amendment  Act, 
"^4^  35.^-'  iTch  supe  -sedes  section  80  of  those  incorporated  here  ;  and  also 
Tection  35  which  amends  section  73.    In  addition  to  the  special 
points  alhided  to  above,  provision  is  also  made  for  the  proper 
Maintenance  of  rain-pipes  and  gutters,  where  houses  abut  on^ 
Sc  street,  under  a'penalty  for  default,  notice  to  be  served  on 

l^^f  tll^Sc  ^niS  heen  replaced      the  PubUc 
Health  (Buildings  in  Streets)  Act,  1888. 
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The  sections  relating  to  recpeation  gTOunds,  public  clocks  P.H.A., 

and  markets  require  no  notice  here,  nor  do  the  amending  164-165. 
sections  in  the  Act  of  1890,  45,  46.    Provisions  follow  from  the  P.H.A.A. 
Towns  Police  Clauses  Act  with  respect  to  obstructions,  fires,  45-40. 
places  of  public  resort,  hackney  carriages,  and  public  bathing,  '^iTi  '^'' 
and  require  no  comment.  j  p  q 

The  Act  contains  a  number  of  important  sections  relating  to 

the  appointment  of  officers  and  the  conduct  of  leg-al 

proceedings.    The  position  and  duties  of  an  inspector  of 
nuisances  have  been  detailed  at  the  commencement  of  this 
Appendix,  and  very  few  additional  remarks  are  here  necessary. 
Householders  and  others  will  do  well  to  remember  that  the  P.H.A., 
Medical  Officer  of  Health  may  exercise  any  of  the  powers  with  191- 
which  an  inspector  of  nuisances  is  invested  under  this  Act. 

An  officer  of  a  Local  Authority  may  not  be  concerned  orP-H.A., 
interested  in  any  bargain  or  contract  made  with  the  Authority,  1^3. 
nor  may  he  receive  or  accept  any  fee  or  reward  other  than  his 
proper  salary,  wages,  and  allowances. 

Officers  cannot  be  too  careful  not  to  infringe  this  regulation 
even  inadvertently  or  by  permission  of  their  L.A.  In  any 
case  where  the  slightest  doubt  as  to  the  legality  of  any  payment 
exists,  the  advice  of  the  clerk  should  be  asked.  A  study  of  the 
ca,ses  quoted  on  this  section  amply  proves  the  necessity  for  this 
advice. 

With  regard  to  legal  proceedings,  the  following  extracts  will 
be  round  useful : — 

1.  Authentication  of  notice  mid  method  of  service.  p  H  A 

"  Notices,  orders  and  other  sucli  documents  under  this  Act  mav  be  in  266-267. 
wi-iting  or  prmt,  or  partly  in  ^^Titing  or  partly  in  print;  and  if  the  same 
require  authentication  by  the  local  authority  the  signature  thereof  by  the 

bet ^°ci?nt  SttntS  ^'^''^  ^^"'^^^^^  °^  '^^^^"^^  nuisances^ 
"  Notices,  orders  and  any  other  documents  required  or  authorised  to  be 
served  under  this  Act  may  be  served  by  delivering  the  same  to  or  at  th^ 
residence  of  the  person  to  whom  they  are  respectively  addressed  or  where 
addressed  to  the  owner  or  occupier  of  premises  by  deUvering  the  sami  or  a 
true  copy  thereof  to  some  person  on  the  premises,  or  if  there  is  n^Teraon 
on  the  premises  who  can  be  so  served  by  fixing  the  same  on  some  con 
spicuous  part  of  the  premises ;  they  may  also  be  served  by  poTbv  a 
prepaid  letter  and  if  served  by  post  shaU  be  deemed  to  hav7be^en  served 
at  the  time  when  the  letter  containing  the  same  would  be  deUvered  ixi  th^ 
^rJ^tY^f^r"  '^I"^  '^'^^  service  it  shaU  beluffici^t  to 

PTnJo'^if^st!''"'  "  "^^"^^  ^"^"-^-^       P-P-ly  addrSand 

,^:z^i^i?^^rn:^:^^^^^  ^^^^ 
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With  regard  to  the  authority  required  for  the  service  of  a  notice 
see  supra,  p.  291,  section  94.  A  form  of  notice  is  provided  in 
the  schedule  to  the  Act  which  should  be  accurately  followed. 

Briefly  the  authentication  of  notices  may  be  thus  summarised. 
In  all  cases  the  signature  of  the  clerk  to  the  Sanitary  Authority 
IS  sufficient— under  the  housing  of  the  Working  Classes  Act  the 
notice  must  be  signed  by  the  clerk,  by  the  inspector  of  nuisances 
in  all  cases  not  specially  mentioned,  and  by  the  medical  officer  of 
health  in  all  cases  where  the  signature  of  the  inspector  is  suffi- 
cient. 

2.  Proceedings  in  a  court  of  summary  jurisdiction. 
Where  &  notice,  properly  authenticated,  is  without  effect,  the 
next  step  is  to  lay  an  information  before  the  clerk  to  the  justices. 
This  must  take  place  within  six  months  of  the  time  when  the 
matter  of  such  complaint  or  information  arose. 

A  form  of  summons  is  given  in  the  schedule  to  the  Act,  and 
"  authority  may  appear  before  any  court  or  in  any  legal  pro- 

P.H.A.,  ceeding  by  their  clerk,  or  by  any  oflacer  or  member  authorised  generally  or 
259.        in  respect  of  any  special  proceeding  by  resolution  of  such  authority,  and 
their  clerk,  or  any  officer  or  member  so  authorised,  shall  be  at  liberty  to 
institute  and  carry  on  any  proceeding  which  the  local  authority  is  autho- 
rised to  institute  and  carry  on  under  this  Act."' 

Although  the  section  provides  for  the  authorisation  of  any 
officer,  it  has  been  held  that  the  justices  might  refuse  to  deter- 
mine a  complaint  unless  the  clerk  attends  in  person,  or  by 
counsel  or  attorney.  Where  the  sanitary  inspector  has  been 
authorised  by  resolution,  either  at  his  appointment  or  specially, 
to  appear  and  conduct  cases,  he  will  do  well  to  have  an  authority 
in  writing,  containing  a  copy  of  the  resolution  as  entered  on  the 
minutes. 

In  selecting  a  day  for  the  hearing  of  the  case,  the  inspector 
must  be  careful  to  ensure  the  presence  of  at  least  two  magistrates 
P.H.A,  not  members  of  the  L.A. ;  for,  although  at  first  sight  section  258 
258.  would  appear  to  render  such  precaution  unnecessary,  it  is  not 
so,  as  the  rulings  of  the  high  courts  abundantly  prove. 

In  the  case  where  jiroceedings  are  taken  to  enforce  the  pro- 
visions of  an  adoptive  Act  the  inspector  should  provide  himself 
■with  proof  of  its  adoption,  e.g.,  by  a  copy  of  the  resolution, 
a  public  handbill,  or  a  newspaper. 

It  is  hardly  necessary  to  say  that  a  case  should  never  be  taken 
into  court  unless  it  is  almost  absolutely  certain  a  conviction  can 
be  obtained ;  nothing  is  more  fatal  to  the  prestige  and  the  use- 
fulness of  an  inspector  than,  having  induced  his  committee  to 
undertake  a  prosecution,  to  fail  in  obtaining  a  conviction. 

In  giving  evidence  the  simplest  language  is  always  the  best ; 
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slow  and  distinct  utterance,  avoidance  of  teclmicalities,  and  the 
absence  of  any  appearance  of  argument  are  also  valuable  qualities 
in  a  witness ;  it  must  not  be  forgotten  that  justices  are  often  sub- 
ject to  deafness  and  ignorant  of  any  technical  sanitary  knowledge, 
and  that  the  justice's  clerk  requires  time  to  take  down  one  sen- 
tence before  another  is  commenced. 

It  is,  however,  most  desirable  that  appeal  to  the  police  court 
should  in  all  cases  be  avoided  ;  it  may  be  necessary  for  the  sake 
of  example  or  in  enforcing  a  new  Act,  but  more  quiet  good 
■can  be  effected  without  legal  proceedings. 

Not  a  little  difficulty  is  frequently  experienced  in  pointing  out 
to  Local  Authorities  the  provisions  of  this  Act  and  the  necessity 
for  enforcing  them.  It  should,  however,  be  remembered  that 
lihe  L.G.B.  have  power  to  make  such  inquiries  as  they  see  fit  in 
relation  to  any  matters  concerning  the  public  health  in  any 
place;  and  that  they  have  power  also  to  compel  the  L.A.  to 
carry  out  certain  works.  Representation  may  also  be  made  to 
the  L.G.B.  by  the  County  Council  if  action  in  such  matters 
■appears  to  be  deficient  or  negligent. 


Bakehouses. 

The  inspertion  of  retail  Bakehouses  being  one  of  the  duties 

■of  the  Sanitary  Authority,  some  reference  to  the  law  governing 
"them  is  necessary.  ° 

The  control  of  Bakehouses,  which  was  originally  in  the  hands 
ot  the  te.A.,  was  transferred  to  the  Factory  Inspectors  by  the 
Factory  Act  of  1878,  and  restored  to  the  S.A.  by  the  Act  of  1883.  R,  1883. 

±or  definition  of  a  retail  bakehouse,  see  p.  277,  supra  17. 

^  n^^  '^^^T.  1^^^'      '^ll  «f  more  than  F.  1878 

■5,000  inhabi  ants,  every  bakehouse  must  have  the  whole  of  the  sk 
interior,  walls  and  ceilings,  and  all  the  passages  and  staircases 
pamted  or  varnished  or  lime-washed;  if 'pamt'ed,  to  be  renewed 

To  17  I       T""'  ''^^  ^^'^''^  ^''^'y  i  if  lime-washed, 

.  to  be  renewed  every  six  months. 

no^sleeSlIa        ^^f°J\l''-^^'^^-'^^^^  that  under  similar  conditions  35. 
house  Snlf;?       'V  ^      permitted  on  the  same  level  as  a  bake- 
ilZ  f'n  .3r    '^""Pl^tf^y  .separated  from  it  by  a  partition  from 

trwhi3i';io7i^^^^*^^^^^^  '  ^^-e 

New  Bakehouses  are  subject  to  the  following  regulations  :-    F.,  1883. 
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occupied  before  the  first  day  of  June,  one  thousand  eight  hundred  ami 
eighty-three,  unless  the  following  regulations  are  complied  with  : — 

1.  No  water-closet,  earth-closet,  privy,  or  ashpit  shall  be  within  or 

communicate  directly  with  the  bakehouse  ; 

2.  Any  cistern  for  supplying  water  to  the  bakehouse  shall  be  separate 

and  distinct  from  any  cisteru  for  supplying  water  to  a  water-closet  ; 

3.  No  drain  or  pipe  for  carrying  off  foecal  or  sewage  matter  shall  hav» 

an  opening  within  the  bakehouse. 

"  Any  person  who  lets  or  sufifers  to  be  occupied  or  who  occupies  any 
room  or  place  as  a  bakehouse  in  contravention  of  this  section  shall  be 
liable,  on  summary  conviction,  to  a  fine  not  exceeding  five  shillings,  and 
to  a  further  fine,  not  exceeding  five  shillings,  for  every  day  during  which 
any  room  or  place  is  so  occupied  after  a  conviction  under  this  section." 

F.,  1883,       For  the  purpose  of  enfoi-cing  any  of  the  above  provisions,  the- 

16,  17.  M.O.H.  has  the  powers  of  a  factory  inspector  as  to  entry, 
inspection,  and  taking  legal  proceedings  ;  the  sanitary  inspector 

F.,  1878,4.  has  ex  officio  no  power  of  entry  under  the  earlier  Factory  Acts, 
but  the  M.O.H.  may,  by  these  powers,  take  with  him  any  officer 
of  the  Sanitary  Authority.  The  powers  given  to  factory 
inspectors  are  set  out  in  the  Act  of  1878,  sec.  68  ;  they  incliide^ 
power  of  entry,  at  all  reasonable  times,  to  a  factory  or  workshop, 
and,  by  day,  to  any  place  which  he  has  reason  to  believe  is  a. 
factory  or  workshop,  taking  with  him,  if  he  thinks  fit,  a  constable, 
to  make  such  examination  and  inquiry  as  may  be  necessary  to 
ascertain  whether  the  enactments  for  the  time  being  in  force 
relating  to  public  health  are  complied  with,  and  to  exercise  such 
other  powers  as  may  be  necessary  for  carrying  the  Act  into  effect. 

F., 1891,3.  Up  to  1891,  these  regulations  applied  to  bakehouses,  which 
were  the  only  form  of  workshop  under  the  control  of  the  S.A.  ; 
but  by  the  Act  of  1891,  several  important  additions  have  been 
made ;  section  3  of  this  Act  removes  workshops  from  the 
operation  of  section  3  of  the  Act  of  1878  {supra,  p.  281)  and  hands- 
them  over  to  the  S.A.  : — 

"  1.  Sections  three  and  thirty-three  of  the  Factory  and  Workshop  Act, 
1878  (which  relate  to  cleanliness,  ventilation,  and  overcrowding  in,  and 
lime-washing  of,  factories  and  workshops),  shall  cease  to  apply  to  work- 

'^°?2'  For  the  purpose  of  their  duties  with  respect  to  workshops  (not  being, 
workshops  to  which  the  Public  Health  (London)  Act,  1891,  applies),  a. 
sanitary  authority  and  their  of&cers  shall,  without  prejudice  to  their  other 
powers,  have  all  such  powers  of  entry,  inspection,  taking  legal  proceedings- 
or  otherwise,  as  an  inspector  under  the  principal  Act. 

"3  If  any  child,  young  person,  or  woman,  is  employed  in  a  workshop, 
»nd  the  medical  officer  of  the  sanitary  authority  becomes  aware  thereof,  he 
■haU  forthwith  give  written  notice  thereof  to  the  factory  inspector  ot  th* 
district." 
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In  order  tliat  the  S.A.  may  have  proper  notice  of  the  work- 
shops under  control  provision  is  made  as  follows  : — 

"Every  person  shall,  within  one  month  after  he  begins  to  occupy  a  p.^  ; 
factory  or  workshop,  serve  on  an  inspector  a  written  notice  containing  the  75^ 
name  of  the  factory  or  workshop,  the  place  where  it  is  situate,  the  address 
to  which  he  desires  his  letters  to  be  addressed,  the  nature  of  the  work,  the 
nature  and  amount  of  the  moving  power  therein,  and  the  name  of  the  firm 
under  which  the  business  of  the  factory  or  workshop  is  to  be  carried  on, 
and  in  default,  shall  be  liable  to  a  fine  not  exceeding  five  pounds. " 

"  1.  Section  seventy -five  of  the  principal  Act  (which  requires  notice  to  be  F. ,  1 
given  of  the  occupation  of  a  factory)  shall  apply  to  a  workshop  (including  26. 
any  workshop  conducted  on  the  system  of  not  employing  any  child,  young 
IJerson,  or  woman  therein)  in  like  manner  as  it  applies  to  a  factory. 

"  2.  Where  an  inspector  receives  notice  in  pursuance  of  this  section  with 
respect  to  a  workshop,  he  shall  forthwith  forward  the  notice  to  the  sanitary 
authority  of  the  district  in  which  the  workshop  is  situate." 

New  duties  of  considerable  magnitude  are  thus  imposed  upon 
the  S.A.  and  its  oificers,  and  it  remains  to  be  seen  whether  in 
large  manufacturing  towns  the  staff  hitherto  employed  by  the 
S.A.  will  be  sufficient  to  perform  them  properly,  or  whether 
some  addition  or  modification  will  be  required.  Bristol  has 
already  taken  the  lead  in  this  matter.  It  may  also  be  noted  that  F.,  I 
under  the  Act  of  1891  any  officer  of  the  S.A.  may  examine  the  27. 
lists  of  outworkers,  which  every  occupier  of  a  factory  or  work- 
shop is  bound  to  keep  ;  this  is  important  in  enquiries  into  the 
spread  of  infectious  diseases. 


The  Factory  Act  of  1895  extended  the  scope  of  the  Factory 
Acts  considerably  ;  among  other  new  provisions  the  limit  of  250 
cubic  feet  per  worker  and  400  feet  in  overtime  was  laid  down- 
Eegulations  for  outworkers  in  cases  of  infectious  disease  and 
insanitary  surroundings  were  framed.  The  provision  of  proper 
mechanical  ventilation,  of  separate  closet  accommodation  for 
both  sexes,  and  in  some  trades  the  establishment  of  lavatories 
are  also  included.  The  notification  of  cases  of  poisoning  by 
lead,  phosphorus,  and  arsenic  to  the  central  authority  was  also 
enacted.  It  may  be  noticed  here  that  the  person  responsible  for 
the  sanitary  condition  of  a  factory  or  workshop,  including  the 
provision  of  proper  sanitary  conveniences,  is  the  occupier  and 
not  the  owner  of  the  factory  or  workshop.  (See  F.,  1895,  sec.  35, 
and  F.,  1878,  sec.  81.)  ^ 

For  a  complete  resume  of  the  Factory  Acts  and  their  sanitary 
provisions  the  reader  is  referred  to  some  of  the  handbooks  on 
the  subject. 
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Housing  of  the  Working  Classes  Act. 
The  Acts  relating  to  the  Housing  of  the  Working  Classes 

were  consolidated  in  1890  into  a  single  Act,  the  operations  of 
•which  are  here  briefly  indicated.  The  only  material  unrepealed 
portions  of  previous  Acts  are  sections  7,  9,  and  10  of  the  Act  of 
1885,  see  above,  p.  289,  under  the  heading  oi  Nuisances. 

'^sJ)^''    1.-^^^  consolidated  Act  deals  first  with  unhealthy  areas,  and 

V-MtL,  .  portion  applies  only  in  urban  districts.  The  main  features  of 
sees.] -2a  consist  in  the  power  given  to  a  local  authority  to  prepare  an 
improvement  scheme  for  unhealthy  areas.  It  is  the  duty  of  the 
M.O.H.  to  make  an  official  representation  when  he  finds  that  in 
a  certain  area  there  are  not  only  {a)  houses  and  courts  unfit  for 
habitation,  and  (6)  defects  of  ventilation,  and  houses  too  closely 
grouped,  but,  further,  that  nothing  short  of  an  improvement 
scheme  will  remedy  this  condition.  The  remainder  of  this 
portion  of  the  Act  contains  details  for  the  working  out  of  such 
schemes,  such  as  the  obtaining  of  the  sanction  of  the  L.G.B.,  the 
methods  of  compulsory  purchase,  valuation,  compensation,  itc, 
and  provision  for  displaced  populations  ;  its  details  are  not  of 
practical  importance  in  this  place. 

Part  iL       Part  ii.  of  the  Act  deals  with  Unhealthy  Dwelling  Houses, 

and  applies  to  all  authorities,  whether  urban  or  rural ;  its  pro- 
visions are  of  great  importance  to  owners  and  authorities,  and 
are  therefore  dealt  with  more  in  detail. 

Section  29  contains  definitions  which  differ  from  those  pre- 
viously quoted  in  sanitary  enactments ;  e.g. : — 

"  The  expression  '  street '  includes  any  court,  alley,  street,  square,  or 
row  of  houses. 

"  The  expression  'dwclling  house'  means  any  inhabited  building,  and 
includes  any  yard,  garden,  outhouses,  and  appurtenances  belonging  thereto 
or  usually  enjoyed  therewith,  and  includes  the  site  of  the  dwelling-house  as 
BO  defined." 

Thus  the  word  "street"  is  here  restricted  to  a  ro;id,  i-c,  with 
houses  built  in  it,  and  does  not  include  highways  or  roads 
without  houses. 

It  will  be  noticed  that  the  word  "  site  "  here  means  the  whole 
of  the  premises  belonging  to  the  dwelling-houses,  including  yards 
and  gardens. 

Section  30  commences  by  defining  the  duty  of  the  LI.O.H. 

30.  "  It  shall  be  the  duty  of  the  medical  officer  of  health  of  every  district  to 

represent  to  the  local  authority  of  that  district  any  dwelling-house  wliich 
appears  to  hira  to  be  in  a  state  so  dangerous  or  injui  ious  to  health  as  to  b« 
unfit  for  human  habitation." 
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By  section  31  the  information  is  laid  before  the  S.A.,  and  31^ 
a  similar  complaint  may  be  made  by  any  four  or  more  house- 
holders to  the  M.O.H.,  who  shall  thereupon  inspect  and  report ; 
and  if  no  action  is  taken  within  three  months  the  householders 
may  then  complain  to  the  L.G.B.,  if  in  an  urban  district. 

The  next  section  dii-ects  the  action  of  the  and  is  aa 

follows : — 

"  1.  It  shall  be  the  duty  of  every  local  authority  to  cause  to  be  made  32  (I), 
from  time  to  time  inspection  of  their  district,  with  a  view  to  ascertain 
whether  any  dwelliug-house  therein  is  iu  a  state  so  dangerous  or  injurious 
to  health  as  to  be  unfit  for  human  habitation,  and  if,  on  the  representation 
of  the  medical  officer,  or  of  any  officer  of  such  authority,  or  information 
given,  any  dwelling-house  appears  to  them  to  be  in  such  a  state,  to  forth- 
with take  proceedmgs  against  the  owner  or  occupier  for  closing  the  dwelling, 
house  under  the  enactments  set  out  in  the  Third  Schedule  oflhis  Act."  " 

A  country.  Public  Health 

Act,  1875,  sections  91,  94,  9o,  97.    These  provisions  have  been 
fully  set  out  in  their  proper  place,  pp.  289-292,  supra. 

2.  For  London.  Public  Health  (London)  Act,  1891,  sections 
2,  4,  5,  (>.    See  also  the  Public  Health  (London)  Act,  section  142. 

The  first  step  in  proceedings  under  this  Act  is  to  give  notice 
by  the  authority  of  the  sanitary  authority  to  the  owner  or 
occupier  to  execute  the  works  necessary  to  put  the  house  in 
proper  condition;  notice  under  these  sections  should  specify 
the  work  required  to  be  done,  since,  when  the  L.A.  elect  to 
proceed  under  this  section  they  contemplate  the  possibility  of 
the  house  being  rendered  fit  for  human  habitation.  They  may 
however,  decide  to  apply  merely  for  a  closing  order,  and  here 
sub-section  2  applies : — 

r>nn'J;,r"^h»  f "''^..P'^o^eedings  may  be  taken  for  the  express  purpose  of  32  m 
causmg  the  dwellmg-house  to  be  closed  whether  the  same  be  occupied  or  ^ 
not,  and  upon  such  proceedings  the  court  of  summary  iurisdiction  mav 
impose  a  penal  y  not  exceeding  twenty  pounds,  and  maL^a  clo  in-  order 
and  the  forms  for  the  purposes  of  this  section  may  be  those  in  the°Fourth 
Stfl^fr  *°  ^'^^  the  enactments  respectinraa 

wXlt^cbtTlr^S r  ^^^^  ^^^'^  -P-'^-  of  suchTenaltf  aa 

a  i^Pli^r"'^'''"  "t^^^^  ^-^^      entitled  to  serve 

a  preliminary  notice  on  the  owner  or  occupier,  without  stating 

rnti  'TT^'  ^"'^  ^PPiy  for  a  summons  fof 

tion  untlMnTi,  ^  .^l^^^'^g  o^der  when  gSed  remains  in  opera- 
tion until,  m  the  opinion  of  the  court,  the  premises  are  rendered 
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fit  for  human  habitation.  There  is  no  appeal  from  a  closing 
order  to  any  higher  court. 

S3.  If  this  closing  order  is  not  determined  by  a  further  order  of 
the  court,  and  nothing  has  been  done  to  remedy  the  condition  of 
the  house  or  houses,  the  S.A.  may  pass  a  resolution  that  it  is 
expedient  to  order  the  demolition  of  the  building.  Notice  of 
this  resolution  shall  be  served  on  the  owner  at  his  usual  residence, 

49.  or  by  registered  letter,  or  in  charge  of  the  occupier,  provided  the 

*C.  owner  cannot  be  found,  or  on  the  owner's  agent,  and  must  be 
signed  by  the  clerk  to  the  S.  A.,  or  his  lawful  deputy ;  not  less 
than  one  month  later  tlie  S.A.  shall  consider  this  resolution, 
when  the  owner  may  attend  and  state  his  objection ;  the  S.A. 
may  then,  if  they  still  decide  that  it  is  expedient,  order  the 

35.  demolition  of  the  building.  An  order  must  be  under  seal  of  the 
L.A.,  and  is  open  to  an  appeal  to  quarter  sessions. 

These  are  the  main  provisions  relating  to  unhealthy  dwellings; 

the  Act  now  deals  with  obstructive  buildings. 

SS.  If  a  medical  officer  of  health  finds  that  any  building  within  hia 

district,  although  not  in  itself  unfit  for  human  habitation,  is  so  situate  that 
by  reason  of  its°proximity  to  or  contact  with  any  other  buildings  it  causes 
one  of  the  following  effects,  that  is  to  say, — 

"  (a.)  It  stops  ventilation,  or  otherwise  makes  or  conduces  to  make  such 

other  buildings  to  be  in  a  condition  unfit  for  human  habitation  or 

dangerous  or  injurious  to  health  ;  or 
"(b.)  It  prevents  proper  measures  from  being  carried  into  effect  for 

remedying  any  nuisance  injurious  to  health  or  other  evils  complained 

of  in  respect  of  such  other  buildings ; 

in  any  such  case,  the  medical  officer  of  health  shall  represent  to  the  local 
authority  the  particulars  relating  to  such  first-mentioned  building  (in  this 
Act  referred  to  as  '  an  obstructive  building ')  stating  that  in  his  opinion  it 
is  expedient  that  the  obstructive  building  should  be  pulled  down. 

"2.  Any  four  or  more  inhabitant  householders  of  a  district  may  make 
to  the  local  authority  of  the  district  a  representation  as  respects  any  build- 
ing to  the  like  effect  as  that  of  the  medical  officer  under  this  section." 

On  such  a  representation  the  S.A.  shall  make  an  enquiry  into 
the  facts,  and  the  cost  of  acquiring  the  land  and  demolishing  the 
building ;  they  can  then,  if  they  so  decide,  proceed  by  order  for 
demolition,  subject  to  appeal  as  before;  the  compensation  to  be 
paid  by  the  S.A.  to  the  owner,  and  the  amount,  if  any,  recover- 
able from  owners  of  adjoining  property  for  the  improvement 
caused  by  the  demolition,  is  to  be  settled  by  arbitration.  _ 

The  owner  may,  under  certain  conditions,  retain  the  site ;  but 
the  L.A.  are  entitled  to  regulate  what  building  he  shall  place 

39.     "^Further  than  this,  the  S.A.  may  prepare  a  scheme  for  the 
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improvement  of  a  given  area,  by  dedicating  a  higliway,  erecting 
•vrorking  class  dwellings,  or  exchanging  or  selling  the  site  of 
houses  demolished  as  above,  and  such  scheme  shall  be  presented 
to  the  L.G.B.  for  sanction. 

The  remainder  of  Part  ii.  deals  with  certain  special  powers  of 
•County  Council,  &c.,  and  is  not  of  material  importance,  except 
■where  such  a  scheme  is  about  to  be  prepared,  and  it  should 
then  be  referred  to.  Part  iii.  is  adoptive  and  gives  power  to 
any  L.A.  to  erect  or  purchase  lodging-houses  for  the  working 
classes,  subject  to  the  sanction  of  the  L.G.B.  (urban),  or  of  the 
county  council  (rural),  and  to  make  bye-laws  for  the  manage- 
ment of  the  same. 


Pollution  of  Rivers. 

The  Rivers  Pollution  Prevention  Act  of  1876  may,  in 
some  instances,  come  under  the  notice  of  the  sanitary  inspector 
In  It  sanitary  authorities  and  private  individuals  are  given 
power  to  institute  proceedings  in  respect  of  the  pollution  of 
streams  by  solid  matters,  or  by  sewage ;  and  further,  power  is 
given  to  S.A.s  only,  and  with  the  consent  of  the  L.G.B.,  to  take 
proceedings  in  the  case  of  trade  or  mining  effluents 

Tiie  provisions  of  this  Act  have  been  added  to  by  the  Local 
■Government  Act  of  1888,  section  14,  which  makes  county  coun- 
cils sanitary  authorities  for  the  purposes  of  this  Act,  and  pro- 
vides for  the  establishment  of  joint  boards. 

rr.3^  t""*  ^\¥s^\y  inoperative  owing  to  the  extensive  safe- 
guards It  contains,  but  it  may  here  be  pointed  out,  that  bv  its 
provisions  the  discharge  of  solid  or  liquid  sewag^  or  'of  any 
I  V  Til""  ^'''T'  ^"^Sal.  It  is,  therefore  within  the 
trS,tr  I  i^'P''=*°^  °f  nuisances  to  guard  against  the  common 
practice,  both  in  towns  and  villages,  of  allowing  the  suXr 
washings  of  stables  and  pigstyes,  aSd'the  wast™ ter  of  We^^ 
to  flow  in  o  any  water-course,  and  he  should  endeavour  toTave 
removed  all  privies  or  latrines  overhanging  runnint  Itreams  and 
to  prevent  as  far  as  possible  the  choking'of  smdf  water-Toirses 
with  animal  and  vegetable  house  refuse  or  ashes.    The  discharge 

exJreS  buTconlS^^'^'f  that  sewage  which  does  not  contain 
W  no  w.t«r  .1.   f  °/  ^^'^  ^vater-waste  of  houses  which 

LTo\tTeam?U^S^^^^^  ^^^-nt! 
impure  as  the  sewage  o;:aStsVtownt  pTrfand  1^0^^ 
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Canal  Boats. 

Q  The  inspection  of  Canal  BoatS  devolves  upon  all  sanitar7 

1ST7-18S4.  authorities  under  the  Canal  Boats  Act  of  1884 ;  by  section  i- 
of  that  Act,  they  are  required  to  appoint  one  or  more  inspec- 
tors to  carry  out  the  Acts  of  1877  and  1884.  These  inspectors 
may  enter  any  canal  boat  at  any  time  during  the  day,  i.e., 
between  G  a.m.  and  9  p.m.,  may  examine  every  pai-t  of  it,  and 
may,  if  need  be,  detain  the  boat,  for  such  time  as  is  necessary. 

The  main  provisions  of  the  Acts  to  be  enforced  are  given, 
below  : — 

' '  The  expression  •  canal '  includes  any  river,  inland  navigation,  lake,  or 
water  being  within  the  body  of  a  county,  whether  it  is  or  not  within  the- 
ebb  and  flow  of  the  tide. 

"  The  expression  '  canal  boat '  means  any  vessel,  however  propelled,  used 
for  the  conveyance  of  goods  along  a  canal,  and  not  a  ship  registered  under 
the  Merchant  Shipjnng  Acts,  1854,  and  the  Acts  amending  the  same." 

No  canal  boat  may  bie  used  as  a  dwelling,  unless  registered' 
■with  the  Sanitary  Authority  whose  district  abuts  on  the  canal  on 
-which  the  boat  is  intended  to  ply  ;  and  it  must  be  registered  as 
belonging  to  some  place  within  the  registration  district  which 
is  also  a  school  district. 

The  master  of  every  canal  boat  must  carry  with  him  a  certificate 
(being  one  of  two  received  from  the  authority  at  the  time  of 
registration),  and  must  produce  it  when  properly  demanded. 

The  L.G.B.,  under  the  powers  conferred  by  this  Act,  issued  a. 
memorandum  of  regulations,  which  provide  among  other  details 
that— 

"The  interior  of  any  after-cabin  intended  to  be  used  as  a  dwelling  shall 
contain  not  less  than  180  cubic  feet  of  free  air  space ;  and  the  interior  of 
any  fore-cabin  intended  to  be  so  used  shall  contain  not  less  than  80  cubic 
feet  of  free  air  space. 

"If  the  boat  is  intended  to  be  ordinarily  used  for  the  conveyance  of 
offensive  cargo,  there  shall  be  two  substantial  bulkheads  provided,  between 
the  cart^o  and  the  dwelling-part,  with  an  interspace  of  not  under  4  mches, 
open  to"the  external  air,  provided  with  a  pump  for  the  removal  of  liquid, 
and  water-tight  on  the  side  next  the  cargo.  . ,  • 

"  Should  a  person  in  a  canal  boat  be  '  seriously  ill,  or  evidently  suffering 
from  an  infectious  disease,"  the  master  must  notify  the  facts  to  the  sanitary 
authority  within  whose  district  the  boat  happens  to  be,  and  on  arriving  at 
his  destination,  to  the  authority  within  whose  district  it  is. 

C  B.,  1884,     The  L.A.  must  report  annually  to  the  L.G.B.  within  twenty- 
3  one  days  of  December  31st  in  each  year,  which  report  must 

come  through  the  L.A.  and  not  direct  from  the  inspector;  it 
must  contain  among  other  information  a  report  upon  the 
following  points  : — 
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The  arrangements  made  for  the  inspection  of  boats,  and  the 
remuneration  of  the  inspector : 
♦*  2.  The  number  of  boats  inspected  in  the  year,  and  the  condition  of  the 
boats  and  their  occupants  as  regards  the  matters  dealt  with  in  the 
Acts  and  regulations : 
"  ^  infringements  of  the  Acts  and  Regulations  with  respect  to  (a) 
Registration  ;  (6)  Notification  of  change  of  Master ;  (c)  Absence  of 
Certihcate.;  (d)  Marking;  (e)  Overcrowding;  (/)  Separation  of 
the  Sexes ;  (sr)  Cleanliness  and  VentUation ;  (A)  Removal  of  Bilge 
Water;  (i)  Notification  of  Infectious  Disease;  U)  Refusal  of 
Admittance  to  Inspector :  '  « * 

"4.  Legal  proceedings  taken  in  respect  of  any  such  infringements,  and 

penalties  inflicted :  '  o  > 

."5.  Any  other  steps  taken  to  secure  compliance  with  the  Acts  and 

Kegulationa  as  regards  such  infringements  • 
"^'adopted-  ^^^^^^  measures  of  isolation 

"  7.  Detention  of  boats  for  cleansing  and  disinfection  • 
«o  SS!^  of  I^giatration  Authorities: 

i>  o        numTwr  of  boats  on  the  Register : 
9.  The  number  registered  in  1889,  distinguishing  the  cases  in  which 
iresh  registration  has  been  rendered  necessary  by  structural  altera- 
uons  in  boats  previously  registered." 

Food  and  Drug's. 

The  duties  of  inspector  under  the  Food  and  Drug's  Acts  areF.D.,'l875 
often  combined  with  thoseofinspectorof  nuisances.   These  Acts  1879.  and 

rarfaL^etct'on?87.°'  ^"'^  °'  '''''  '''''  ''''  ''''' 
The  following  are  the  definitions  in  these  Acts  •  ^" 
'Pood'  includes  every  article  used  by  man  for  food  or  drink, 

except  water  and  drugs.* 

5""^  medicine  for  external  as  well  as  internal  use. 

iiutter  IS  the  substance  usually  known  as  butter  made 
exclusively  from  milk  or  cream,  or  both,  with  or  without  sXor 
otW  preservative,  and  with  or  without  the  addition  of  colouring 

'Margarine'  includes  all  substances,  whether  compounds  or 

art^i.Tforor\r;'d"  ^^folt^^  V'^^T^--' 

ur  any  arug  not  of  the  nature,  substance,  and 

S'  o  exte  i.led  definition  p.  323.  21 
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quality  demanded,  and  it  shall  be  no  defence  to  allege  that  the 
purchaser  is  not  prejudiced  by  the  sale  of  adulterated  articles  on 
the  ground  that  he  bought  it  for  analysis  only. 

It  shall,  however,  be  deemed  no  oifence  in  the  following 

cases  : — 

"  1.  Where  any  matter  or  ingredient  not  injurious  to  health  has  been 
bdded  to  the  food  or  drug,  because  the  same  is  required  for  the  production 
or  preparation  thereof  as  an  article  of  commerce  in  a  state  fit  for  carriage 
or  consumption,  and  not  fradulently  to  increase  the  bulk,  weight,  or 
measure  of  the  food  or  drug,  or  to  conceal  the  inferior  quality  thereof. 

"  2.  Where  the  food  or  drug  is  a  proprietary  medicine,  or  is  the  subject 
of  a  patent  in  force,  and  is  supplied  in  the  state  required  by  the  specifica- 
tion of  the  patent. 

' '  3.  Where  the  food  or  drug  is  compounded  and  not  labelled  as  mixed 
8,t  the  time  of  sale. 

"  4.  Where  the  food  or  drug  is  unavoidably  mixed  with  some  extraneous 
matter  in  the  process  of  collection  or  preparation." 

The  defendant  is  to  be  discharged  if  he  proves  to  the  satis- 
faction of  the  court : — 

"1.  That  he  bought  the  article  which  is  the  subject  of  prosecution  as 
being  the  same  as  that  demanded,  and  with  a  written  warranty. 

"  2.  That  he  had  no  reason  to  believe  it  otherwise  at  the  time  of  sale. 
"  3.  That  he  sold  it  unaltered." 

The  Acts  further  provide  for  the  appointment  of  a  public 
analyst,  and  specify  certain  forms  to  be  observed  in  purchasing 
articles. 

The  purchaser  must,  after  completing  the  purchase,  notify  the 
seller  of  his  intention  to  have  it  analysed,  and  oflfer  to  divide 
the  article  into  three  parts,  to  be  there  and  then  sealed  up, 
one  part  to  be  retained  by  the  seller,  another  to  be  sent  to  the 
analyst,  and  the  third  to  be  retained  for  future  reference. 

With  regard  to  the  Margrarine  Act,  it  is  provided  that— 

"  Every  package,  whether  open  or  closed,  and  containing  margarine,  shall 
be  branded  or  durably  marked  '  Margarine '  on  the  top,  bottom,  and  sides,  m 
printed  capital  letters  not  less  than  J  of  inch  square;  and  if  such  margarme 
be  exposed  for  sale,  by  retaU,  there  shall  be  attached  to  each  parcel  thereof 
eo  exposed,  and  in  such  manner  as  to  be  clearly  visible  to  the  purchaser,  a 
label  marked,  in  printed  capital  letters  not  less  than  li  mches  square, 
•  Marearine : '  and  every  person  selling  margarine,  by  retell,  save  m  a  package 
duly  branded  or  durably  marked  as  aforesaid,  shall  in  every  case  deliver 
the  same  to  the  purchaser  in  a  paper  wrapper,  on  which  shall  be  printed 
in  capital  letters  '  Margarine.' " 

All  margarine  factories  must  be  registered  with  the  sanitary 
authority  by  whom  the  analyst  is  appointed,  and  all  substances 
not  marked  "margarine,"  are  presumed  to  be  exposed  for  sale 
as  butter. 
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The  Act  of  1899  enlarges  very  considerably  the  definition  of 
■adulterated  or  impoverished  articles  of  consumption,  including 
margarine-cheese,  adulterated  or  impoverished  butter,  machine- 
skimmed  milk,  <fec.,  and  any  imported  article  which  may  be 
added  to  the  list  by  an  order  in  Council;  also  the  duty  is 
imposed  upon  the  Commissioners  of  Customs  of  taking  samples, 
»nd  subsequently  of  instituting  proceedings  where  necessary. 

Further,  it  is  now  obligatory  upon  every  local  sanitary 
authority  to  appoint  a  public  analyst.  Also  the  differences 
of  opinion  which  prevail  among  analysts  as  to  the  reasonable 
standard  in  considering  the  question  of  added  water,  &c.,  may 
now  be  definitely  settled  by  an  authoritative  regulation  of  the 
iJoard  of  Agriculture. 

Provision  is  also  made  for  the  registration  and  inspection  of 
all  margarine  factories,  and  for  the  infliction  of  penalties  in 
the  case  of  an  il  egal  admixture  of  butter  and  margarine. 
^dJl^Lr"^  obligatory  for  vendors  to  have  their  names  and 
^f^ZlT!  displayed,  and,  by  label  or  otherwise,  to 

disclose  to  the  purchaser  the  nature  and  amount  of  impovedsh- 
tToV:,.  """^  admixture.    It  is  further  made  penal 

lLi?S  o  tVh'^Tt''  ^^P"'^«^  discharge  of 

TTn^r  ^k-    A  w  ^  y  directly  or  indirectly, 

c.f  food  and  drut^/r^'  consequently,  applicable  in  all  causes 
^srv^^ffK  ^^J^^  proceedings  must  be  instituted  within 
be  mSe  returS;S^'%^  the  a  ^ide,  and  the  summons  mus? 

•allcSsesbraoo^rv   ffT'*^''',^^^^^  ^«  accompanied  in 

aJi  cases  by  a  copy  of  the  analyst's  certificate. 

tdefendlr  ^^"anty  and  makes  important  changes.— 
he  hi  wfth^  TTv/T.r""  ^^'""^^  a  warranty  Unless 
notice  umn  fh«  I  ^  ^-^  °f        summons  served 

oflS  rentio^tTrTvtn^^^  ^/"P^ 

dosing  with  Xb  r,.f  •  ^  warranty  for  his  defence,  en- 

inteSfs  tTrely  fS  h^TjZ''  °'        "^^"^^^  «^  ^^'^^  ^« 

ev?;:rScL\3ttod'''";f^^'".f      ^^^^^  -<=^-d« 

and  waterfas  wen  as  Inv  °H  f'^'K^l  ^^^'^  ^^'^S^ 

or  is  U8Pd  in  ^'^y  article  which  ordinarily  enters  into 

authorities  to  safeguarrthe  food  of         ""^'f  ^^'^i*^^/ 

ation.    At  the  same  time  it  nl?^  ^^^^t 

too  complicated  st^te  oTll.^  ^^^^^^^^^^derably  to  the  already 

imposes 'an  ^xtr^  tu^/en  ^prl^o^f  T        ^^J^^^  -d 
uruen  upon  those  whose  duty  it  is  to 
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interpret  the  vortex  of  legislation  governing  the  conduct  of 
sanitary  affairs  generally.  For  this  reason  it  is  unfortunate 
that  Parliament  did  not  go  further  and  frame  a  sufficiently 
comprehensive  Act  to  allow  of  the  repeal  of  the  earlier  statutes. 


Dairies,  Cowsheds,  and  Milkshops. 

The  regulation  of  these  buildings  was  formerly  in  the  hands  of 
the  Privy  Council,  but  has  since  been  transferred  to  the  Local 
Government  Board. 

They  are  governed  by  the  L.G.B.  Orders  of  1885  and  1886, 
■which  are  issued  in  pursuance  of  section  34  of  the  Contagious- 
Diseases  (Animals)  Act  of  1878,  and  section  9  of  the  Amending 
Act  of  1886. 

These  sections  are  now  (since  the  passing  of  the  CD.  Animals 
Act  of  1894)  the  only  remains  of  former  acts  unrepealed. 

Under  this  Act  all  powers  relating  to  outbreaks  of  cattle 
plague,  pleuro-pneumonia,  foot  and  mouth  disease,  and  swine- 
fever  are  conferred  upon  the  Board  of  Agriculture.  The 
authorities  charged  with  the  carrying  out  of  the  Act  are  all 
boroughs  in  which  the  population  exceeds  ten  thousand ;  for  the 
residue  of  the  administrative  county  the  County  Council  (L.G.A., 
sec.  39).  These  powers  may  be  delegated  to  a  committee  to  be 
called  the  Executive  Committee  (fourth  schedule  to  the  Act)^ 
and  the  local  authority  shall  appoint  as  many  inspectors  and 
other  officers  as  they  may  think  necessary,  and  at  least  one 
veterinary  inspector.  In  addition  to  any  powers  conferred  by 
this  Act  upon  inspectors,  it  is  the  expressed  duty  of  the  police 
to  enforce  the  Act,  and  summary  powers  of  arrest,  without 
warrant,  are  conferred  for  that  purpose ;  also,  an  inspector  under 
this  Act  has  all  the  powers  of  a  constable  under  this  Act  or 
otherwise.  Power  of  entry  is  conferred  under  the  followmg 
circumstances  :-(l)  Disease  existing  or  having  existed  witbin 
fifty-six  days;  (2)  the  retention  or  burial  of  any  diseased  carcase 
on  premises ;  any  breach  of  the  Act  or  of  an  order  of  the  Boar^ 
of  Agriculture  or  of  the  local  authority.  The  reason  for  demand- 
ing admission  must  be  stated  by  the  inspector  in  writing  it 

""^ThTpenalties  are  full  and  complete,  and  the  provisions  as  to 
legal  proceedings  exceptionally  clear  and  distinct  ■  here  are  also 
some  valuable  definitions  (sec.  59)  to  which  the  student  is  more 

^"?nm^  of  these  Orders  are  here  quoted  in  cUnso. 
as  they  are  of  very  great  importance  :— 
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Every  cowkeeper,  dairyman,  or  purveyor  of  milk,  must  in 
future  register  himself  with  the  sanitary  authority  of  the  djstrict 
within  which  he  carries  on  business,  and  a  sanitary  authority 
cannot  refuse  to  register  any  person  so  applying  for  registration, 
even  though  there  may  be  objections  to  the  premises  occupied 
by  the  applicant,  or  though  he  may  not  occupy  any  premises 
within  the  district.  _  This  registration  is  one  of  persons,  not  of 
premises,  and,  (outside  the  metropolis),  is  not  of  the  nature  of  a 
licence.  As  already  noted,  local  authorities  have  at  present  no 
powers  to  make  regulations  prescribing  conditions  to  be  fulfilled 

J^r  J^^  ^fT^'       P^^°^^^««  be  dealt  with 

separately  as  breaches  of  the  regulations 

An  exception  to  the  necessity  for  registration  is  made  in  the 

wnrtrii         •  u?^'''  ^^"^  quantities,  to  their 

workmen  or  neighbours  for  their  accommodation. 

authority  of  lis  intention  so^iodf  '  *°  lo<^*I 

or  dl?rSL"?5  o:clp?"aVrdTrv^^^^^^^^  ^"^•'^eper 
occupied  at  the  matL  JorthU  ^r^^  """"Z^^-^^  building,  whether  so 
•.nd  the  ventilaUon  ifcbdh^/afr  lighting, 

S  lor  Z  SaSi^^fsfe^'"*^"';  cat«eTnrand 
^orsale;  and  milk-vessels  used  therein  for  containing  milk 

JSoI^'      P™*^"^"*"*  therein  against  infection  and  contami- 

hil'elf^r  :;/o\^rpetft^^^^^^  P^*^^^' 
distribution  or  storL^of  iflV    vr'"".""*^  production, 
dangerous  infectfous  &ordS^or^tvtn'/h'^'''  suffering  from  any 
-»?ith  any  one  so  suff^r^^^  or  having  been  recently  in  contact 
ceased,  't  prohTbitTSr^f^te^^e  of  infection  has 

-or  urinal,  being  in  commi.ni^L;       '-fu  P"^^'  ^^^sspit 

month's  notice  from  Jh^L  A  ^'^^  *  milk-store  after  one 

apa'^rntini^ir^^^^^^^  -  ^       /^op  as  a  sleeping 

130  prohibits  the  sate:  ^hUrMr m^  I 


Section  6. 


Section  7. 


Section  8. 
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diseased  cows.    Further,  it  authorises  local  authorities  to  make- 
regulations  : — 

(a)  For  the  inspection  of  cattle  in  dairies. 

(b)  For  prescribing  and  regulating  the  lighting,  ventilation, 
cleansing,  drainage,  and  water-supply  of  dairies  and  cowsheds  in. 
the  occupation  of  persons  following  the  trade  of  cowkeepers  or 
dairymen. 

(c)  For  securing  the  cleanliness  of  milk-stores,  milkshops,  an.  I 
of  milk-vessels  used  for  containing  milk  for  sale  by  such  persons  ._ 

<d)  For  prescribing  precautions  to  be  taken,  by  purveyors  ot 
milk  and  persons  selline  milk  by  retaU,  against  infection  or 

contamination.  j  •  'it 

These  are  the  principal  provisions  of  the  order  and,  in  acl<li- 
tion,  attention  may  again  be  called  to  the  Infectious  Disease* 
Prevention  Act,  1890,  section  4,  and  the  71st  section  of  the 
London  Health  Act,  which  are  fully  dealt  with  at  p.  606. 

Unfortunately,  at  the  present  time,  these  orders  are  not 
adequately  enforced;  the  custom  of  combining  the  duties  ot 
inspection  of  dairies,  &c.,  with  that  of  inspectors  under  the  Cou- 
tagious  Diseases  (Animals)  Acts,  and  appointing  police  officers  to- 
undertake  them,  cannot  lead  to  satisfactory  results  Furthei 
than  this,  the  power  to  make  regulations  is  very  ^^^^de^"^*^^-  .  ^ 
With  regard  to  disease  among  cattle,  the  present  state  ot  the- 
law  is  very  unsatisfactory;  "disease"  is  defined  (CD.  Animals 
Act,  1878),  as  meaning — 

"Cattle  plague,  contagious  pleuro-pneumonia,  foot-and-mouth  disease, 
sheep-pox,  or  sheep  scab. 

Local  Authorities  may  now  appoint  veterinary  inspectors  to 
examine  milch  cows  and,  when  thought  necessary,  to  apply  the 
:Serculine  test,  having  first  obtained  ^^^^  7--' ' 
If  found  tuberculous  the  cows  can  be  excluded  from  milking^ 
Some  towns  have  obtained  special  powers,  by  private  Acts,  to 
deal  with  this  matter  and  a  general  statute  is  much  needed. 

London. 

These  are  the  principal  Acts  under  which  the  Public  Health 
f^?!  Lovinces  is  governed:  the  Public  Health  (London) 

let  paS  riSgi  now  consolidates  the  law  in  the  metropolis, 
id  Sires  short  notice  here.  The  main  points  in  it  have 
:rrear/recelved  notice  in  the  foregoing  pages  where  striking 

^r,fa^^fr^iffp^pnce  or  amendment  have  occurred. 
P  A  re?eren?e  to  the  fourth  schedule  of  this  Act  shows  that  no 
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less  than  thirty-sLc  Acts  of  Parliament  have  been  either  whollj 
or  mainly  repealed  by  it,  and  in  this  connection  it  is  worth  v  of 
mention  that  it  is  provided,  that  any  reference  to  repealed  Acts 
or  sections  of  Acts  in  previous  Acts  of  Parliament,  e.g.,  the 
Housing  of  the  Working  Classes  Act  of  1890,  apply  now  to  the 
substituted  clauses  provided  in  this  Act. 

The  London  authorities  under  this  Act  comprise  the  Com- 
missioners of  Sewers  who  act  for  the  City  of  London,  the 
vestries,  the  district  boards  and  the  Local  Board  of  "Woolwich. 
AH  these  authorities  are  under  the  control  of  the  London  County 
Council,  except  the  Commissioners  of  Sewers,  the  district  over 
which  they  have  control  being  exempt  from  the  operation  of  the 
County  Council  bye-laws. 

The  London  County  Council  who  succeeded  to  the  position  of 
the  Metropolitan  Board  of  Works,  acquire  under  this  Act  con- 
siderably extended  powers ;  they  can  now  make  bye-laws  for 
many  purposes,  e.g.,  for  prescribing  the  times  for  the  removal 
or  carriage  by  road  or  water,  of  fsecal  or  offensive  or  noxious 
matter  or  liquid,  in  or  through  the  administrative  county  of 
London;  for  the  closing,  drc.  of  cesspools  and  privies:  for  the 
removal  or  disposal  of  refuse;  and  also  for  the  regulation  of 
any  offensive  trades  lawfully  carried  on  in  London 

These  bye-laws  must  be  sent  to  every  sanitary  authority 
before  being  confirmed,  and  objection  may  be  made  to  them  • 
1875,^2  to%'86"'^''^  *°      provisions  of  the  Public  Health  Act, 

in  T?!  ^.°"^*jT^°"f  "I  ^^^^^'^  ^^^^  P^^^'-  ^  *ake  action  (except 
m  the  City  of  London)  in  the  event  of  any  default  made  by  any 
sanitary  authonty;  they  must  receive  an  annual  report  from 
every  district  board  and  vestry  in  June  every  year,  to  wS 
must  be  appended  the  report  of  the  district  medicll  officer. 

The  provisions  with  regard  to  offensive  trades  and  nuisances 
Jelltin  Jt  "^"^        consolidation  of  tJe  AcL 

'rH^  be  dismissed  with  a 
S>  SLT  f  T^^  regulations  for  dairies,  die,  are  made  similar 
ricetved  fSlTol;"  ''""'T  generally,  and  have  already 
A^Jlf  1      °    .u"  .^^^ers  and  occupiers  are  relieved  of  the 

require  a  h„„se  to  b,  pTi^td  tirari:;tScErjI 


142-7. 


London, 
16. 


19, 


100. 


P.H.A.A., 
28. 
i-ondon, 
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London,  may,  in  addition  to  other  penalties,  be  liable  to  have  a  notice 
^a-        affixed  to  his  premises  of  the  facts  upon  which  he  has  been 
convicted. 

In  future  a  water  company,  whenever  they  cut  off  the  water 
supply  of  a  dwelling-house,  must  give  notice  to  the  sanitary 
authority  within  twenty-four  hours  and,  by  section  50,  sanitary 
authorities  are  ordered  to  make  bye-laws  for  securing  the  clean- 
liness and  freedom  from  pollution  of  all  tanks,  &c.,  used  for 
storing  water  for  domestic  purposes. 
Ixmdon,  The  law  relating  to  cellar  dwellings,  (i.e.,  any  room  the  surface 
of  the  floor  of  which  is  more  than  3  feet  below  the  surface  of 
the  footway  of  the  adjoining  street,  or  of  the  ground  adjoining  or 
nearest  to  the  room)  is  considerably  strengthened,  and  several 
new  requirements  added — e.g.,  effectual  drainage  of  area  and  sub- 
soil, effectual  provision  against  the  rising  of  any  exhalation,  and 
additional  window  space.  These  provisions  do  not  apply  to 
cellars  or  underground  dwellings  when  occupied  in  conjunction 
•with  rooms  on  a  higher  floor. 

The  details  of  procedure,  appointment  of  officers,  kc.,  and  the 
remaining  powers  of  the  London  County  Council  over  sanitary 
authorities  may  best  be  learned  from  the  Act  itself. 


Bye-Laws. 

Mention  has  been  made  from  time  to  time  throughout  this 
Appendix  of  the  various  matters  for  which  local  authorities 
have  power  to  make  Bye-laws,  but  for  purposes  of  reference  it 
has  been  thought  well  to  collect  them  all  in  this  place.  For  the 
better  guidance  of  local  authorities  the  Local  Government  Board 
have  issued  a  series  of  Model  Bye-laws  upon  the  lines  of  which 
local  authorities  may  construct  their  own. 

The  student  of  Sanitary  Law  is  referred  to  these  Bye-laws, 
which  are  exceedingly  instructive,  and  which  also  contain  some 
valuable  hints  in  their  separate  introductions. 

Bye-laws  are  dealt  with  in  section  182  of  the  Act  of  1875, 
et  seq.,  to  which  the  readpr  is  referred.  In  the  note  to  this 
section  we  are  told  of  the  following  subjects  for  Bye-laws  : — 

1.  Sec,  44,  P.H.A.,  1875. — Scavenging;  removal  of  house 
refuse ;  cleansing  of  closets,  <kc. ;  removal  of  snow,  ashes,  dust, 
Ac. ;  keeping  of  animals. 

2.  Sec.  80. — Common  lodging-houses. 

3.  Sec  90. — Houses  let  in  lodgings. 

4.  Sec.  113. — Offensive  trades. 
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5.  Sec.  14:1. — Mortuaries. 

6.  Sec.  157,  to  which  must  be  added  Sec.  23,  P.H.A. A.,  1890.  

ifew  streets  and  buildings,  yard  paving,  closet-flushing,  <fec.,  ire. 

7.  Sec.  164. — Public  pleasure  grounds. 

8.  Sec.  167.— Markets. 

9.  Sec.  169,  also  Sec.  128,  T.I.O.  Act;  see  also  Sees.  29  and  30 
•of  P.H.A.A.,  1890,  which  extend  the  Act  of  1875.— Slaughter- 
houses. 

10.  Sec.  171.— Hackney  carriages  and  public  bathino-, 

11.  Sec.  172.— Horses,  carriages,  &c.,  let  on  hire.  ° 

12.  Sec.  314. — Hop-picking. 

13  Baths  and  washhouses  Act,  Sec.  34. -Public  baths  anc 
•washhouses, 

14.  P.H.A.,  1882,  Sees.  1  and  2.— Pruit-picking. 

15.  T.P.C.,  1847,  Sec.  69.— Public  bathing. 

16.  P.H.A.,  1879,  Sec.  2  — Cemeteries. 

17.  H.W.C.,  1885,  Sees.  9,  &c._Tents  and  vans. 

These  may  be  made  by  urban  authorities  ;  the  powers  of  rural 
^authorities  are  confined  to  Nos.  1,  2,  3,  5,  12,  14  and  17 

Kegulations  (apart  from  Bye-laws)  may  be'  made  by  anv 
•authority  under  the  Public  Health  Act,  1875,  for  removal  of 
infected  persons  from  ships,  or  boats,  fo^  the  Conduct  of  po^- 
mortem  rooms,  and  for  the  duties  and  conduct  of  all  officers 

^Ltr        '^^""^'^  ^^g^^d  to  corn- 

Local  Government  Act,  1894. 

Apart  from  a  re-arrangement  of  authorities,  and,  in  certain 
cases,  a  readjustment  of  boundaries,  the  new  Local  Governi^ 

ttyTnZ  IZT^'^t'l  ^^^P^      Parish  CouncTsTn 

Ai!7k7   /     ?  J^'^^        ^  population  of  300  or  upwards 

Mi^int"Tot^ote*':a^^^^        ^T^^^^  "^^^^ 
rural  paHsh  S^^tg^" ^o^S^^^^^^  established  in  any  („.) 

-the  consent  of  the  "  Parish  MeSii  .^^^  ^""^  upwards,  and,  with 
•a  population  of  less  than  100     Al,n  °        '.f    P^"'^  ^^^^ 
respective   Parish   Meet^nir'r,  •  S'  (6.) 
.;rc?,ped  under  fcomrc^rg^ri^rtuncn'^bur"^^^^^ 
Parish  Meeting  for  every  parish  so  X  d  ' 

•SeclK  Z  itt'^th^toV^^^^v'  ^^"^^  -der 
oi  loe  Act,  the  powers  under  certain  adoptive  Acts 


Sec-.  1  (1). 


Section  7. 
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may,  if  the  Pariah  Meeting  bo  determine,  be  transferred  to  them,, 
namely  : — 

(a)  The  Lighting  and  Watching  Act,  1833. 

(6)  The  Baths  and  Wash-houses  Acts,  1S46  to  188iJ. 

(c)  The  Burial  Acts,  1852  to  1885. 

(d)  The  Public  Improvements  Act,  1860, 

By  Section  8  of  the  Act,  among  other  powers  conferred  on. 
^  Pariah  Councils  are  the  following  :— 

(6)  To  provide  or  acquire  land  for  (among  other  purposes)  recreatiou 

^'l^t^LfM^%ect  to  any  recreation  ground  viUage  green  ope- 
snace  or  public  walk,  which  is  for  the  time  bemg  under  their  control,  or 

ex^eSe  of  which  they  have  contributed,  '"such  powers^^^^ 
exercised  by  an  urban  authority  under  Section  164  of  the  l^ubhc  Ueaau 
Api-  1875  or  Section  44  of  the  PubUc  Health  Acts  Amendment  Act,  18W 
itlat  on  to  recfeaVoi  grounds  or  public  walks.        S-tions  183^oJ86. 
S  4e  Public  Health  Act,  1875,  shall  apply  *.c°«'d/°giy/4*Ji 
CouncU  were  a  local  authority  within  the  meanmg  of  those  Sections. 

The  above  Sections  of  the  Acts  named  have  ^^^^^^^^^ 
adoption  of  bye-laws  for  regulating  any  such  Pj^^hc  ^alks  or 
recreation  grounds,  and  also  to  the  closing  or  letting  of  such 
places,  certain  days  excepted. 

local  authority.  ,i„„i„/i;na  works  of  maintenance  or  improve- 

^S^!^:::^^:^^^^^^        ^f  the  foregoing: 
To  coWLte  towards  the  expense  of  doing  any  of  the^hmg-W 
mentioned,  or  to  agree  or  tf^thing^^ 
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parish  at  the  commencement  of  the  year,  and  for  the  purpose  of  this 
enactment  the  expression  '  expenses '  includes  any  annual  charge,  whether 
of  principal  or  interest,  in  respect  of  any  loan." 

A  Parish  Council,  with  the  consent  of  the  County  Council  Seo.  13(l>t. 
and  the  Local  Government  Board,  may  borrow  money  for  the 
following  purposes : — 

"(o)  For  purchasing  any  land,  or  building  any  buildings,  which  tha 
Council  are  authorised  to  purchase  or  build  ;  and 

"(b)  For  any  purpose  for  which  the  Council  are  authorised  to  borrow 
under  any  of  the  adoptive  Acts  ;  and 

"(c)  For  any  permanent  work  or  other  thing  which  the  Council  ar« 
authorised  to  execute  or  do,  and  the  cost  of  which  ought,  in  the  opinion  of 
the  County  CouncQ  and  the  Local  Government  Board,  to  be  spread  over  m 
term  of  years. " 

As  regards  the  limit  of  the  sum  to  be  borrowed,  however,  one- 
half  of  the  assessable  value  shall  be  the  basis  in  place  of  the 
assessable  value  for  two  years  as  specified  by  Section  234.  Public 
Health  Act,  1875. 

By  Section  15  a  Rural  District  Council  may  delegate  to  a  Section  16^ 
Parish  Council  any  power  which  may  be  delegated  to  a  Parochial 
Committee  under  the  Public  Health  Acts.    The  following  are 
the  duties  which,  according  to  the  Local  Government  Board, 
may  properly  be  assigned  to  Parochial  Committees  :— 

"  (1)  To  inspect  their  district  from  time  to  time,  with  the  view  of  ascer- 
tammg  whether  any  works  of  construction  are  required,  or  whether  anv 
nuisances  exist  therem  which  should  be  abated ;  (2)  to  superintend  the 
execution  and  maintenance  of  any  works  which  may  be  required  or  which 

Sttns%or  ^'""^^^^       'I'  '^''^^  distrlt,  and  to  g  S 

in  rekZn  to  --h'P^'"^  °'  other  niatters  requiring  immediate  attention 
iuthoritv  with  ^^"^  reasonable  scope  of  the 

r?Uo  nn?,H»      they  possess  as  agents  of  the  rural  sanitary  authority 
oiiPPr  nf  H   if^P^r*'     any  nuisances  and  the  action  of  the  MeS 
nfco  f  ^^^'^  "'^  Inspector  of  Nuisances  thereon,  and  to  inform  tC 

ConSl"^  ^  ^ery  important  section,  as  it  enables  a  Parish  Section 

oile'LT.TX"  complaint  to  the  County  CouncH  in  the  event 
thS?l      """-S^,  P^'*^  °!  *  ^""-al  District  Council  to  carry  out 

^  *  Hygiene  and  Public  Health,  edited  by  Stevenson  and  Murphy,  vol.  iii,. 
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"  (1)  Where  a  Parish  Council  resolve  that  a  Rural  District  Council  ought 
to  have  provided  the  parish  with  sufficient  sewers,  or  to  have  inamtained 
•existing  sewers,  or  to  have  provided  the  parish  with  a  supply  of  water  m 
cases  Ihere  diinger  arises  to  the  health  of  the  inhabitants  from  the  in- 
sufficiency or  unwholesomeness  of  the  existing  supply  of  water,  smd  a  proper 
supply  can  be  got  at  a  reasonable  cost,  or  to  have  e^^o^'P^^  with  regard  to 
the  parish  any  provisions  of  the  Public  Health  Acts  which  it  is  their  duty 
S  enforce,  and  have  failed  so  to  do,  or  that  they  have  failed  to jamta m 
and  repair  any  highway  in  a  good  and  substantial  manner,  the  Parish 
Council  may  complain  to  the  clunty  Council,  and  the  Comity  Council, 
satisfied  after  due  inquiry  that  the  District  Council  have  ^o  failed  m 
respects  the  subject  matter  of  the  complaint,  may  resolve  that  the  duties 
Ind  powers  of  the  District  Council  for  the  purpose  of  the  matter  complamed 
^fshaUb^  transferred  to  the  Comity  CouncU,  and  they  shaU  be  transferred 

["2)  Upon  any  complaint  under  this  section  the  Coimty  Council  may^ 
instead  of  resolving  that  the  duties  and  powers  of  the  Rural  District 
•CouncU  be  tSerfed  to  them,  make  such  an  order  as  is  ^nentioned  in 
Son  299  of  the  Public  Health  Act,  1875,  and  may  appomt  a  person 
S  perform  the  duty  mentioned  in  the  order,  and  upon  such  ^PPomtment 
SectfoSg  to  302  of  the  PubUc  Health  Act,  1875,  shall  apply  with  the 

JKorSSe  to  to  provided  tofot.  »y  contract  c.tercd  mk,  by  thc» 
for  the  execution  of  the  works." 


Scotland  and  Ireland. 

TI1P  law  relating  to  Public  Health  in  the  sister  kingdoms 

sit  appears  that  no  useful  purpose  would  be  served  by  a 
detailed  notice  of  them  in  this  Appendix. 

mte-ln  a  brief  resume  of  the  crucial  points  in  Sanita^ 
iVote.    in  a     .        •  „  it  is  impossible  to  draw  full  attention 

I^I'^'aI^ITL^ITZ^^^  high  courts  upon  which  much  of 
to  the  decided  cases  irom  g  r  however,  a 
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the  question  of  drain  or  sewer.  In  this  connection  the  cases 
are  very  numerous,  and  the  question  has  been  the  subject  of 
many  papers  and  discussions  in  all  the  sanitary  periodicals  of 
the  kingdom. 

Recent  events  have  also  brought  into  prominence  the  question 
of  the  proper  and  legitimate  seizure  of  meat,  and  the  cases 
which  occurred  at  Brighouse,  Scarborough,  and  Birkenhead 
are  full  of  interest  to  the  Sanitary  Inspector. 

For  those  who  desire  a  fuller  account  of  the  statutes  relating; 
to  fubhc  Health  a  number  of  books  are  accessible,  noUbly  the 
annotated  Acts  by  Glen,  MacMorran,  and  others,  the  notes  of 
igedgrave  and  Abraham  on  the  Factory  Acts,  and  those  of 
iledderwick  on  Food  and  Dru<rs. 

In  connection  witli  the  housing  of  the  Working  Classes,  a 
very  readable  and  comprehensive  pamphlet  has  been  published! 
by  a  member  of  the  Town  Council  of  Richmond,  Surrey. 
Alderman  W.  Thompson,  which  well  repays  perusal 
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Abbbuviations  in  appendix,  272, 273. 
Abyssinian  tube  -welle,  19. 
Jictinomycosis,  257. 
Acta  of  Paxliament  referred  to  in 

appendix,  272. 
Air  in  soil,  170. 

Diseases  produced  by  impure,  37. 
Quantity  of,  required,  35-38. 
, ,  Weight  of,  as  influencing  ventila- 
tion, 46. 
Alformant  lamp,  213. 
Aliens  slop-water  closet,  106. 
Alum  as  a  water  purifier,  32. 
Animals,  Cubic  space  required  for,  40. 
Diseases  of,  261. 
,,      Inspection  of  live,  246. 
Anthrax,  257. 

,,      germs  and  disinfection  ex- 
periments, 198. 
Anti-Dtrap,  93. 
Antill's  trap,  92. 
Antiseptics,  198. 
Archer's  drain  joint,  80. 
Areas,  Law  regarding  unhealthy,  316. 
Arlford,  Meat  poisoning  at,  251. 
Arsenic  in  wall  papers,  184. 
"  Ashpit,"  Definition  of,  277. 
Asi)ect  for  a  house,  171. 
Asphalt  as  a  protection  against  damp 
walls,  177. 
,,      for  cellar  floors,  182. 
Astragal  joint,  118. 
Atkins'  filter,  Experunents  with,  27. 
Atmosphere,  Carbonic  acid  as  stan- 
dard of  purity  of,  38. 
Comp«9ition  of,  36. 
Efi'ect  of ,  on  stone,  172. 
Impurities  in,  37. 
"         Moisture  ia,  12. 
Avthorities,  Definition  of  Sanitary, 
277. 

Automatic  flush  tank,  84. 


Back-xo-back  houses  and  death-rate, 

9. 

,,  ,,  diarrhosa, 

243. 

„  phthisis, 
243. 

"  Bakehouse,"  Definition  of,  277. 
Bakehouses,  Law  regarding,  313. 
Ballard,  Dr.,  and  meat  poisoning,  251. 

,,         on  trade  nuisances,  294. 
Barff  process  for  protecting  pipes,  23. 
Barracks,  Cubic  space  required  in, 
40. 

Barry,  Dr.,  on  back-to-back  houses, 
9. 

Basement  floors,  181. 
Baths,  127. 
BeU  trap,  92. 
Bends  in  drains,  81. 

,,      lead  pipes,  118. 
Biological  filters,  147-157. 
Black-leg,  268. 
Block  joint,  118. 
Blood  jwisoning,  238. 
Blown  joint,  117. 

Blvth,  Mr.  Wynter,  and  actinomyoo- 
^  Bis,  267. 

„  carbolic  acid 
as  a  dis- 
infectant, 
210. 
,,  formic  alde- 
hyde, 214. 
„  „    warming  by 

hot-water 
pipes,  71. 
Boilers,  Water  supply  of,  21. 
Boiling  as  a  means  of  disinfection, 
199. 

Bonding-ties  for  cavity  walls,  177. 
Bowditch,  Dr. ,  onjphthisis  from  damp 
surroundings,  2o6. 
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3Jovine  tuberonlosis,  Elimination  of. 

268.  ' 
3owels  of  animals,  Inspection  of, 

Boyle's  mica-flap  ventilator,  51. 
Uread,  269. 
Bricks,  171. 

, ,     Ellison's  ventilating,  64. 
3uchanan,  Dr. ,  on  effect  of  sanitation 

on  death-rate,  3,  76. 
building,  169-186. 

„      Definition  of,  276. 
„      materials,  171-174. 
.,      sites,  169. 
JJuildings,  Bye-laws  as  to  new,  310. 

Law  regarding  obstruc 
tive,  318. 

JBje-Iaws  as  to  common  lodging 
houses,  287. 
„       as  to  slaughter-houses,  298, 
M       regarding  gullies,  90. 
»       Scope  of,  32S. 


■Camehon,  Sir  Chaa.,  and  fish  poison- 
ing, 265. 
"  Canal,"  Definition  of,  320. 
"Canal  boat,"   „  320. 
■Canal  Boats  Act,  1877,  305. 

„  1884,320. 
Law  regarding  inspec- 
tion  of,  320. 
<-jarbohc  acid  as  a  disinfectant,  210 
•  warbomc  acid  as  standard  of  impurity 
in  atmosphere,  38. 
"  atmosphere,  36. 

>,      onde  in  stove-heated  rooms ' 
67. 

»»         •>  poisoning  in  Stafford- 
.  shire,  181. 
Creases  of  ammals,  Lispection  of, 

Carpets,  186. 
Cat  diphtheria,  187. 
Cattle  plague,  255. 
Caulked  lead  joints,  117. 
Cavity  walls,  177. 

"  Cellar  dwelling,"  Definition  of,  287 
"      ^^ik  "Sarding; 
^    „    floors,  181. 
Cement,  173. 

•      as  a  remedy  against  damp 
walls,  176,  177. 


Cement  for  flashings,  174. 
<<n"  .  foi;,^ell-makmg,  19, 172. 
"  Century  "  closet,  102. 
Cesspools,  158. 
Chalk  soil,  170. 
Charbon  symptomatique,  258. 
Charcoal  sewage  filters,  160. 
Chemical  disinfectants,  210. 
Chest-cavity  in  animals.  Inspection 
of,  247.  i^wwoa 

Chicken-pox,  226. 
Chimney  as  a  ventUator,  51. 
"  Chinosol "  as  a  disinfectant,  211. 
Chlorine  ("Chloros")  as  a  disinfect- 
ant,  211, 

».      gas  as  a  disinfectant,  213. 
CHiolera,  234. 

,     and  shell-fish,  266. 

,v    Law  regarding,  309. 

,,    Precautions  against,  235-237. 
Cistern  overflows,  129,  138 
Cisterns,  20,  103,  128,  138." 
Clay  and  brick-making,  171. 
and  mortar-making,  172. 
„  soil,  170.  ^' 
Closets,  Law  regarding.  279- 
Coal  filter,  153. 
Coke  breeze  filter,  152. 
Common  lodging-house,  288. 

"  ,,      houses,  Law,  287. 

Compulsory  Notification  of  Infections 

Diseases  Act,  244,  300. 
Concrete,  173,  174. 

>>      for  cellar  floors,  182. 

Conservancy  system,  74, 
'Construction  of  houses,  169-186 
Consumption  (see  Tuberculosis)." 
Contact  beds,  149. 

■Contagion,  Behaviour  of,  within  the 
body,  189. 

^TsTf  324^"*^'^"  (Animals)  Act, 
Diseases  (Animals)  Act. 

looo,  324. 
^^'^g^alescencefrominfectiousdisease. 

Copper-bit  joint,  117. 
Corfield's  drain  trap,  87 
Com,  269. 

Corrosive  aubUmate  as  a  disinfectant. 

County  councils  and  Isolation  Hos- 
pitals Act,  18«3,  194. 
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County  councils  and  isolation  hos- 
pitals, 194. 
Court  of  summary  jurisdiction,  Pro- 
ceedings in,  312. 
Cowls,  50,  115. 
Cowsheds,  byres,  &c.,  267. 
„        Drainage  of,  111. 
„       Law  regarding,  324. 
'  Crosta's  gully  trap,  89. 
Cubic  space  and  Dairies,  Cowsheds, 
andMilkshops  Order,  40. 
,,    in  barracks,  40. 
„       ,,    in   common  lodging- 
houses,  40. 
„       ,,    Measurement  of,  42. 

,,    required  for  animals,  40. 
„       „         „  ventilation, 
39. 

„      in  schools,  42. 
Ventilation  fallacy  con- 
cerning, 40. 
"  Curtilage,"  Definition  of,  276. 
Cyaticercus  cellulosae,  252. 


D-TRAP,  93.  ^  ^ 

Dairies,  Cowsheds,  and  Milkshops 

Order,  187,  324. 
Dairies,  cowsheds,  and  milkshops, 

Law  regarding,  324. 
«•  Dairy,"  Definition  of,  309. 
'•Dairyman,"    „  309. 
Damp  and  tuberculosis,  4,  240. 
-proof  course,  174. 
..    walls  from  defective  construe- 
"  tion,  176. 

.,  foundations, 

174-176. 
..   parapet  walls, 
177. 

„   spouting,  177 
"    Kemedies  for,  174-178. 
Day's  slop-water  closet,  107. 
Death-rate  and  overcrowding,  7. 

Influence  of  back-to- back 
"  houses  on,  9. 

Influence  of  occupation 

'*  on,  5. 

in  urban  and  rural  dis- 

"  tricts,  5. 

„  Progressive  improvement 

in,  3. 
Deodorants,  198. 
Destructors  for  refuse,  lb/. 


Diarrhcea,  233. 

and  back-to -back  houses,. 
243. 

„   decayed  fruit,  269. 
,,         ,,   ground  air,  170. 
Diffusion  of  gases  and  ventilation,  45. 
Diphtheria,  190,  227. 

,,        and  domestic  animals,. 
187. 

„  ,,  ground  air,  170. 

„         „     milk  supply,  229, 
266. 

Dipstone  trap,  93. 

"  Disease  "  in  animals.  Definition  of,. 
326. 

Diseases  of  animals,  251-265. 
Disinfectant,  What  constitutes  a,  197. 
Disinfection,  193-244. 

,,         by  carbolic  acid,  210. 

chemical  substances, 
210. 

„  ,,  chinosol,  211. 

„  chlorineC'chloros"), 
211. 

„  „  chlorine  gas,  213. 

,,  corrosive  sublimate, 
211. 

„         „  formic  aldehyda 
vapour,  213. 
„  fumigation,  212. 
„  heat,  199. 
,,  lime-washing  o£' 
walls,  213. 
„  „  soap  and  water,  213. 

„  „  sulphurous  acid,  212. 

experiments,  198. 
Process  of,  199. 
Disinfectors,  Experiments  with,  205- 
208. 

Distoma  hepaticum,  257. 
Dortmund  tank,  145. 
"Drain,"  Definition  of  a,  76,  276. 
Drain  joints,  78. 

junctions,  81. 
laying,  78. 
manholes,  81. 
pipes,  77. 
testing,  139. 
traps,  86. 

,,    Necessity  for,  87. 

ventilators,  135. 
'  Raiiipipea  as,  IJo. 

Drains,  Bends  in,  81. 


it 
>» 

It 
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Drains,  Construction  of,  76. 

,,     Inspection  pipes  for,  82. 
Drainage,  Inspection  of  house,  136. 

,,       Separate  system  of,  75. 
Dry  areas,  175. 

"Dwelling-house,"  Definition  of,  316, 
Dwellings,  Law  regarding  unhealthy, 
316. 

Duckett's  slop- water  closet,  106. 

Earth-closets,  75. 
Eczema  epizootica,  254. 
Ellison's  ventilating  bricks,  54. 
Enfield,  Diphtheria  at,  187. 
Enteric  fever,  190,  231. 

„  and  milk,  232. 

).  „  oysters,  266. 

•bpidemic  disease,  Preventive  meas- 
ures against,  217-222. 
Epidemics,  Duty  of  Inspector  durin^ 
244.  .  °' 

Erysipelas,  238. 

Kxcrement  &  refuse  disposal,  160-168. 
li-xpectoration  and  phthisis,  243. 

Factoeies,  Law  regarding,  280. 

„  Privy  accommodation  for,  280. 
i^actory  and  Workshops  Act,  1878 
281,  290,  313-315.     ^        '  ' 

07*?''^  t"*^  Workshops  Act,  1883, 
,^77,  313,  314. 

^^g^^toiT^and  Workshops  Act,  1891, 

Factory  Act,  1895,  315. 
ia.na  for  ventilation,  56. 
Farcy,  264. 

Febrile  disorders  in  animals,  264. 
^eit  as  a  roof  covering,  179 
Field's  flush  tank,  94 
Filters,  25-32. 

»      Charcoal,  26. 
I.      Domestic,  26. 
. ,      Experiments  with,  by  Dr.  H. 
H.  Johnson,  27-30. 
Ex-periments  with,  by  Dr. 
Sims  Woodhead  and  Dr' 
Wood,  30-32. 
Experiments  with  various 
27-32.  ' 

„      Large-grain  serobio  bioloei- 
cal,  148.  ^ 

.  •     Magnetic  carbide  of  iron,  26 
M      Sand,  25. 
"Filtre  Rapide"  of  Maignen,  26. 


Fire-place,  Staflfordahire,  63. 
Fire-places  in  kitchens,  107. 
M       Open,  61. 
„       Teale's,  64-66. 
Fires,  Gas,  68. 
Fish,  unfit  for  food,  265. 
Flashings,  174. 
Floor  joists,  184. 

,,    Ploughed  and  tongued,  183. 

,,    Wood-brick,  183. 
Floors,  Cellar  and  basement.  181. 
Flour,  269. 

Flukes  or  liver  rot,  257. 
Flushing  gully,  Adams',  96. 
Flush  tanks,  Automatic,  94. 
Food,  245-269. 
,,    Duty  of  Inspector  as  regards 
245. 

Food  and  Drugs,  Law  regarding  in- 
spection of,  321. 
Foot-and-mouth  disease,  254. 
Formalin,  211. 

Formogene  Richard  lamp,  215. 
Foundations  of  houses,  174. 
Frost  and  water-service  pipes,  129, 
„    ESect  of,  on  brickwork,  171 ' 
Fruit,  269. 

Fumigation  as  a  disinfectant.  212 
Furniture,  185. 


Galvanised  iron  as  a  material  for 

pipes,  22. 
Garfield  coal  filter,  153. 
Gas-burners,  Ventilation  by,  57,  69 

„  Efiectof  combustion  of,  on  air  37 
,,  fires,  68.  ' 

Geneate  and  Herscher  "Equifei" 

disinfecting  apparatus,  203. 
uerman  measles,  230. 
Germs  and  spores,  198. 

Germ  theory  of  disease,  188,  189. 
Glanders,  264. 
Glass-lined  pipes,  23. 
Goddard,  Massey,  and  Warner's  dis- 

inlecting  apparatus,  202. 
Granite,  172. 
Grate,  Leamington,  64. 
Gravel  soil,  169, 
Grease-traps,  91. 
Ground  air,  170,  181. 

water,  13. 
Gully,  Adams'  flushing,  96 
»    -traps,  89. 

22 
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Hammond's  ventilating  burner,  57. 

Hassell's  drain  joint,  80. 

Heat  as  a  destructor  of  parasites  in 
meat,  253. 
,,      ,,    disinfectant,  199. 

,,    means  of  ventilation,  57. 

Heating  by  gas,  68. 

Hendon  epidemic,  187. 

Highways  and  streets,  Law  regard- 
ing, 310. 

Hinckes-Bird'swindowventilator,53. 
Hog-cholera,  255. 
Hollow  walls,  175. 
Hopper-closet,  89. 
Horse  flesh,  Characteristics  of,  248. 

Law  regarding  sale  of, 
300. 

Hospitals  for  infectious  cases,  194. 
Hospitals  for  infectious  cases.  Law 

regarding,  304. 
Hot-air  disinfecting  apparatus,  201. 
Hot- water  pipes,  Warming  by,  69. 
House,  Aspect  for  a,  171. 

construction,  169-186. 
,,     Definition  of,  276. 

drainage,  Inspection  of,  136. 
-refuse,  160. 
„     Site  for  a,  169. 
Houses,  Damp,  174.  ^ 

Law  regardmg  unhealthy, 
316. 

Housing  of  the  Working  Classes  Act, 

1885,  288,  289. 
Housing  of  the  Workmg  Classes  Act, 

1890,  288,  316-319. 
Hydrophobia,  238. 
Hygiene,  Past  history  of,  1. 

Incubation  period  of  infectious  dis' 

ease,  189. 
Infant  diarrhoea,  233. 

and  ground  air,  1  /  U. 
Infection  and  disinfection,  186-243. 
"Infectious  disease,"  Definition  of, 

301 

Infectious  disease.  General  preven- 
tive  measures 
against,  193-199. 
Notification  of, 
194,  197,  244, 
300-310, 
..    diseases,  Form  of  register 
of,  302. 


Infectious  diseases.  Law  regarding, 
300-310. 
„  ,,    (Notification)  Act, 

1889,  301. 
,,    (Prevention)  Act, 

1890,  187,  301, 
303-309. 

,,    hospitals.  Law  regarding, 
304. 

Infective  agents,  Nature  of,  186. 
Insanitary  plumbing.  Examples  of, 
130-136. 

Inspection  of  house  drainage,  136. 

,,       pipes  for  drains,  82. 
Inspector  of  Nuisances  (see  Sanitary 

Inspector). 
Intermittent  sewage  filtration,  149. 
Invasion  period  of  infectious  disease, 
189. 

Ireland,  Sanitary  Law  in,  332. 
Iron  as  a  material  for  pipes,  22. 
, ,   Magnetic  carbide  of,  as  a  water 

filter,  26. 
,,   Spongy,  as  a  water  filter,  26. 
Irrigation,  Broad  land,  149. 
Isolation,  193,  223. 

hospitals,  194. 

,,       Act.  1893, 300. 
\\  „       and  County 

Councils,  194. 
,,      Period  of,  in  difl'erent  dis- 
eases, 223. 
Ive's  tank,  145. 

Joints,  Astragal,  118. 

„     between  lead  and  earthen- 
ware, 120. 
„     Block,  118. 

Blown,  117. 
„     Caulked  lead,  117. 
,,     Copper  bit,  117. 
„     Flange,  120. 
,,     Patent  drain,  79. 
,,     Soil-pipe,  115. 
„     Wiped,  115. 
Joists,  184. 
Junctions,  Drain,  81. 


Kanthack,  Dr. ,  and  formic  aldehyde 

disinfection,  215. 
Keen's  cement,  173.        _  ij„t„.j» 
Kenwood,  Dr.,  and  formic  aldehjda 

disinfection,  214,  215. 
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Tvitclien  fire-places,  163. 
Klein,  Dr. ,  and  diphtheria  in  animals, 
188. 

and  disinfection  by  heat, 
199. 

„       and  meat  poisoning,  250. 
.lioch,  Dr.,  and  chemical  disinfec- 
tants, 210. 
and  remedy  for  con- 
sumption, 239. 

Land  irrigation,  Treatment  of  sewage 
by,  149. 


London  Public  Health  Act,  Scope  of. 

32G.  ^  * 

Louvred  ventilators,  54. 
Low,  Dr.  Bruce,  and  cat  diphtheria. 

187. 

Lowcock's  bacteriological  filter,  151 
153. 

Lungs  of  animals,  Inspection  of,  247. 
Le  on's  disinfecting  apparatus,  201. 

Mackenzie,  Dr.,  and  room  disinfec- 
tion, 214. 
yia.de  soils,  170. 


''TonSnSfrTfi^'^'^""^^  Magnetic  carbide  Of  iron  filters,  26. 


conditions  for,  142. 
Lands  and  premises,"  Definition  of. 
277. 

Latham,  Mr.  Baldwin,  on  size  and 

fall  of  sewers,  S3. 
Laundry  waste  water,  89. 
Lavatories,  128,  135,  138. 
-Lead  for  roofs,  &c.,  173,  177,  ISO. 
, ,    lining  for  sinks,  ]  25. 
„    outgo  to  closet  pans,  120. 
„    pipes.  Bending,  118. 
>,      „     Dresser  for,  118. 
».      „    Joints  in,  115. 
„  Mandril  for,  118. 

„      „     Straightening,  118. 
Leamington  grate,  64. 
Legislation,  History  of  sanitary,  2. 
Light  around  buildings,  171. 
Lime  as  a  sewage  precipitant,  144. 

.,     ,,    water  purifier,  .32. 
Liver  of  animals.  Inspection  of,  24S 
Liver-rot  in  sheep,  257. 
Local  Government  Act,  1888  278 
Local  Government  Act.  1894*  ''7s" 
291,  329-332.  '  ' 

Local  Government  Board  memoran- 
diunon  preventive  measures  against 
inteotious  disease,  217-222 
Lodging-houses  and  infectious  dis- 
ease, Law  regarding, 

).  „  Bye-laws  as  to  com- 
mon, 287. 

>>  „  Cubic  space  required 
in,  40. 

>)         ,,    Law  regarding  com- 
mon,  287. 
i'nf  o'ls;       '  ""=•'''■^'"2  ^^ouses  let 


Magnetone  as  a  sewage  purifier^  150. 
Alaignen's  filter,  Experiments  with. 
27. 

"Filtre  Rapide,"  26. 
Malaria  and  ground  air,  170. 
Malarial  fevers,  238. 
Mandril,  118. 
Manholes,  81,  83,  85. 
Manhole  covers,  85. 
Margarine  Act,  1887,  322. 

,,  Lawregardingsaleof,322. 
Marl  and  mortar  making,  172. 

soil,  170. 
Martin's  cement,  173. 
Mason's  trap,  93. 
Measles,  189,  230. 

'»      ^"  pigs  and  oxen,  252. 
, ,      Mor  tali  ty  from,  at  difierent 
ages,  192. 
Meat  and  tuberculosis,  187,  258. 
,,   Causes  of  unwholesome,  245. 
Characteristics  of  good,  2*47, 
24  9  • 

„   Inspection  of,  247. 
„  inspectors,  Qualifications  of. 
262. 

,,  Law  regarding  unsound,  298- 

300. 
I,   Slink,  245. 
„  unfit  for  food,  250. 

unsound  from  disease,  251. 
Metallo-keramic   joint,  Doulton's, 

M'Kinnell's  ventilator,  52. 
Middens,  75. 

Milk  and  diphtlieria,  229,  266. 
>.     „   enteric  fever,  232,  266. 
»     „   scarlet  fever,  226,  266. 
»     n  tuberculosis,  187,  266.* 
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Milk  f  jver  in  cows,  256. 
Milkshops,  Law  regarding,  3'2-f. 
Mortar,  172. 
Mortuaries,  306-308. 
Moule's  earth-closet,  163. 
Mumps,  231. 

Muraline  wall-paper,  18i. 

Musgrave's  stove,  67. 

Mutton,  Characteristics  of,  250. 

Nails  for  slate  roofing,  180. 

Nitrogen  in  the  atmosphere,  36. 

Nordtmeyer-Berkefeld  filter.  Expe- 
riments with,  28. 

Notice,  Law  regarding  service  of, 
311. 

Notification  of  infectious  disease, 

194,  197,  244,  301. 
Nottingham,   Meat   poisoning  at, 

251. 

Nuisances,  Law  regarding,  289,  294. 

Oak  pins  for  tile  roofing,  180. 
Obstructive  buildings,  Law  regard- 
ing, 318. 

Occupation,  Influence  of,  on  death- 
rate,  5. 

Offensive  trades.  Law  regarding, 
294-298. 

Oil  of  peppermint  for  drain  testing, 

Overbeck  de  Meyer's  disinfectmg 

apparatus,  202. 
Overcrowding  and  phthisis,  242. 

, ,         Influence,  of,  on  death- 
rate,  7. 

Overflow  from  service  cistern  enter- 
ing soil-pipe,  131. 
„     pipes,  123,  124. 
Overflows,  Cistern,  129,  138. 
Oxygen  in  the  atmosphere,  36. 
Oysters  and  enteric  fever,  266. 
Ozone  in  the  atmosphere,  36. 

Pail  system,  75.  •   .  j  „ 

Paint  as  a  remedy  agauist  damp 

walls,  176. 
Pan  closet,  98. 
Papers,  Wall,  184. 
Parasites  in  meat,  2a2,  .207. 
Parian  cement,  173.  j  r  n  „t 

Parkes,  Dr.  Louis,  on  size  and  fall  ot 

sewers,  83. 


Parsons,  Dr.,  and  disinfection  by 
heat,  199. 

Pasteur-Chamberland  filter.  Experi- 
ments with,  28. 

Patent  drain  joints.  Archer's,  80. 
,,       ,,       ,,     Stanford's,  79. 

Peppermint,  Oil  of,  for  drain  testing,. 
141. 

Perkin's  system  of  warming,  70. 
Permanganate,  Potassic,  as  a  disin- 
fectant, 211. 
Phthisis,  239. 

,       and  back  -  to  -  back  houses,. 
237. 

,        ,,  damp  surroundings, 

240-242. 
,        ,,  expectoration,  243. 
,         ,,   occupation,  5,  243. 
,,        ,,   overcrowding,  242. 
Pig,  Measles  in,  252. 

,,   -typhoid,  255. 
Piggeries,  Drainage  of.  111. 
Pipes,  Drain,  77. 

Half  channel,  84. 
Inspection,  82. 
Iron,  77. 
Junction,  81. 
„    Stoneware,  77,  83. 
Pitch  as  a  remedy  against  damp. 

walls,  176. 
Plans  of  house  drainage,  137. 
Plaster,  173. 

Pleuro-pneumonia  in  cattle,  254. 
Ploughed  and  tongued  floor,  183. 
Plug  closet,  98. 
Plumbers'  wiped  joints,  115. 

work.  Details  of,  113-142. 
Plumbing,  Examples  of  defective,  130- 
136. 

Pneumo-enteritis  in  pig,  255. 
Poisoning  by  meat  at  Welbeck,  250. 
Polarite  filters,  150. 
Pollution  of  rivers,  Law  regarding,. 
319. 

Porcelain  d'Amiante  filter.  Experi- 
ments with,  30. 

Pork,  Characteristics  of,  2o0. 
,,    Poisoning  from  putrid,  2o0. 

Portland  cement,  19,  172,  176. 

Potassic  permanganate  as  a  disinfec- 
tant, 211. 

Precipitation,  144. 

"  Premises,"  Definition  oi,  £11' 
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■"Premises,"  Law  regarding  power 
of  entry  on,  292-294. 
Privies,  Construction  of,  160. 
,,      for  rural  districts,  162. 
Law  regarding,  279-283. 
Privy -middens,  75,  139. 
Public  Health  Act,  1875  {aee  Appen- 
dix). 

(Amendment)  Act, 
1890,  276,  277,  280-3, 
288,  296,  297,  299, 
310,  311,  327. 
„  (London)  Act,  1891, 

274,  276,  286,  '.^91, 
296,  297,  303,  308, 
326-32-'. 
„  (Water)  Act,  1878,285. 

Puerperal  fever,  238,  256. 
Pumps,  20. 

Putrefaction,  Nature  of,  73. 
Putrid  meat,  250. 

Quarantine,  193,  195,  223. 

and    certain  occupa- 
tions, 196. 
»         Period  of,  in  different 
diseases,  223. 
•Quarry  Fencing  Act,  1887,  289. 
■Quarter-iU,  258. 


Rabies,  238. 
Rainfall,  12. 

Rain -pipes  as   drain  ventilators, 
136. 

>,         Principles  of  construc- 
tion of,  90. 

„         Trapping  of,  90. 
Ram- water,  14. 

„        filters,  25. 
Raking  arm  for  drains,  87, 
Rajisom's    disinfecting  apparatub, 

Reek's  steam  disinfector,  203-''0S 
"  Red  soldier,"  255. 

Refuse  and  sewage  disposal,  140. 

168.  f      ,  x-i. 

M     Decomposition  of,  160. 

,1     destructors,  167. 

>,     Disposal  of  dry,  167, 

»      disposal.    Principles   of  in 

rural  districts,  165.  ' 
«,     disposal.   Principles   of,  in 

urban  districts,  165. 


Refuse  disposal,  Rochdale  system  of, 
165. 

from  houses,  Constituents  of, 
160. 

Relapsing  fever,  233. 
Respiratory  organs.  Occupation  aa 
influencing  death-rate  from  diseases 
of,  6. 

Retford,  Meat  poisoning  at,  251. 
Rideal,  Dr.,  and  formic  aldehyde 

disinfection,  215. 
Rinderpest,  255. 

Rivers,  Law  regarding  pollution  of. 
319. 

),      Pollution   Prevention  Act, 
1876,  279,  319. 
Roberts'  stove,  67. 

Rochdale  system  of  excretal  removal, 
165. 

Rockets,  Smoke,  141. 
Rocks,  Impermeable,  170. 
Roofs,  179-181. 
Rot  in  sheep,  257. 
Rotheln,  230. 
Rough-casting,  176. 
Royal  Commission  on  tuberculosis. 

260.  * 
Rye-grass  for  sewage  farms,  150. 

Sates  for  water-closets,  1 23. 
Sale  of  Food  and  Drugs  Act,  321. 
Sand,  Building  sites  on,  169. 

-filters,  25. 
Sand  and  gravel  filters,  151. 
Sandstone,  172. 
Sanitary  authorities,  277. 

"  ))        how  consti- 

.<Q  .       tuted,  277. 

tsamtary  conveniences,"  Definition 
I  of,  277. 

>'  I)     Provision  of, 

by  Authority, 
c,    .  281. 
isanitary  Lispector  and  evidence  in 
court,  312. 
>>  >>       Appointment  of, 

273,  311. 
"  ,1       Duties  of,  274. 

"  I)       Qualification  of, 

c     ,  ^  ,  in  London,  274. 

Scarlet  fever,  190,  226. 

ft         and  milk-sellers,  226. 
»         at  Hendon,  187. 
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Scarlet  fever,  Mortality  from,  at  dif- 
ferent ages,  190-192. 
Scavenging  and  cleansing,  Law  re- 
garding, 283. 
Schools,  Closure  of,  106. 

,,      Cubic  space  required  in,  42. 
Ventilation  and  warming  of, 
M. 

School  teachers  and  infectious  dis- 
ease, 197. 

Schiibler  on.  the  power  of  absorbing 
heat  possessed  by  dififerent  soils, 
170. 

Scotland,  Sanitary  law  in,  332. 
Scott-Moncrieff  cultivation  tank,  147. 
Screening  of  ashes,  163. 
"Septic"  tank,  148. 
Service  of  notice,  Law  regarding,  31 1, 
pipe  to  closet.  Connection  of, 
122. 

,,        ,,  ,,     Size  of,  123. 

Sewage  and  refuse  disposal,  142-16S. 
,,     Clarification  of,  144. 
. ,     Composition  of,  72. 
,,  disposalandCountyCouncils, 
142. 

,,  experiments  in  North 
Stafiordshire,  155- 
157. 

„  ,,     Principles  of,  142. 

„     Filtration  of,  through  polar- 

ite,  150. 
,,     Putrefaction  of,  73. 
removal,  73. 

,,  Conservancy  system 
of,  74. 

,,  Separate  system  of, 
75. 

„  „      Water-carriage  sys- 

tem of,  73. 
sludge.  Disposal  of,  147. 
treatment  by  sub-irrigation, 
158. 

„  „        „  biological  fil- 

tration, 147- 
157. 

J  J  intermittent 
downward  fil- 
tration, 149. 
„        ,,  land  irriga- 
"  tion,  149. 

144-147. 


Sewer,  Definition  of  a,  76,  276. 
Sewei'age  and  drainage,  72-S5. 

,,       Law  regarding,  278. 
Sewers  as  a  danger  to  health,  75. 
,,     Construction  of,  76,  83. 
Pall  of,  83. 
Manholes  for,  81. 
Principles  of  construction  of^ 
76. 

„     Size  of,  83. 
,,     Ventilation  of,  85. 
Shell-fish  and  cholera,  266. 
Ships,  Ventilation  of,  46. 
Sink  connections,  125,  138. 
,,    waste.  Automatic  discharge  of, 
91.  . 

Sinks  in  basements.  Connection  of,. 
91. 

"  Site,"  Definition  of,  316. 
Sites  for  houses,  169. 

Dryness  of,  169. 

,,  „      Warmth  of,  170. 

Size  in  wall-papers,  185. 
Slate,  173,  176,  179. 
"  Slaughter-house,"  Definition  of,. 

276. 

Slaughter-houses  and  Commission  on. 

Tuberculosis,  26 1. 
,,  Drainage  of,  111. 

Law  regarding, 
296-298. 

Slink  meat,  245. 

Slop-closet  system,  Arguments  for 

and  against,  108-111. 
Slop  sinis,  126. 

Slop-water  as  flush  for  closets,  132. 

closets,  74,  105,  1U8. 
Sludge,  Disposal  of  147. 
Small-pox,  190,  224. 

,,        and  quarantine,  196. 
,,        and  vaccination,  225. 
,,        in  sheep,  256. 
,,        Preventive  measures' 
against,  224. 
Smith,  Mr.  P.  Gordon,  on  back-to- 
back  houses,  9. 
Smoke  apparatus  for  drain-testing,. 
140. 

„     nuisances,    Law  regarding,. 

290.  .  ,,, 

, ,     rockets  for  drain  -testing,  141.. 
test  for  drains,  139. 
Soap  and  water  as  a  disinfectant,  '-13.. 
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Soils,  169. 

„    made,  170. 
Soil-pipe,  114,  119,  122,  132. 

I,       as  a  drain  ventilator,  88. 
Connection  of,  with  drain, 

122. 
cowls,  115. 
„       Drawn  lead,  114. 
Iron,  114,  117. 
joints,  115. 
M      receiving  cistern  overflow. 
131. 

„       Seamed  lead,  114. 

traps,  88. 
„      Ventilation  of,  114,  133, 
136. 

"  »>         by  rain-pipe, 

Solder,  117. 

Spear,  Mr.,  and  meat  poiaoninf 
251.  ° 
Splenic  fever,  257. 
Spongy  iron  lilters,  26. 
Spores  and  disinfection,  193. 
Springs,  14. 

Stables,  Drainage  of.  111. 
Stafford  Eural  District,  PoUution  of 

deep  well  in,  19. 
Stafford  Rural  District,  Ventilation 

and  warming  of  schools  in,  40. 
Staffordshire  fire-place,  63. 
Stanford's  patent  drain  joint,  80. 
Steam  as  a  disinfectant,  199. 

,,     disinfectant  apparatus,  201. 

„     jets  as  ventilators,  59. 

„     Penetrating  power  of,  as  a 
disinfectant,  202. 

„     Use  of,  generated  by  refuse 
destructor,  167. 

„     Warming  by.  69,  71. 

248*  animals.  Inspection  of, 

Stone  for  building,  172. 

,,    Effect  of  atmosphere  on,  17-' 
btoneware  pipes,  77,  83. 
Stoves,  66. 

„     Disadvantages  of,  66. 

„     Gas,  68. 

>,     Musgrave's,  67. 

„     Roberts',  67. 
"  Street,"  Definition  of,  276,  316. 
Street  gullies,  90. 
Streets,  Bye-laws  as  to  new,  310. 


Sub-irrigation,  Treatment  of  sewao-a- 

by,  158. 
Sub-soil  water,  13,  169. 
Sulphurous  acid  as  a  disinfectant,  2 1 2. 
Supply-valve  and  bellows  regulator. 

104. 

Syphonage  of  traps,  121. 

>)  ).        Preventioa  of,. 

121. 

Syphon-trap,  86,  92. 


Table-top  closets,  126. 
Taenia,  252. 

Tanks,  Automatic  flush,  94. 

,,     Sewage  precipitatior.,  14.5. 
Teachers  in  schools  and  infeciioua- 

disease,  197. 
Teale  fire-places,  64-66. 
Temperature  as  influencing  ventila- 
tion, 39,  46. 
Testing  drains,  130. 
Thatch,  174. 

Thorne,  Sir  Richard  Thorne,  and 
diphtlieria,  227. 
»  >»    precautions  against. 

„,     , ,   ,  cholera,  235. 

inresh  s  disinfecting  apparatus,  208 
Ties  for  cavity  walls,  177. 
Tiles,  173,  176. 
Tin-lined  pipes,  23. 
Tinned  meat,  264. 
Tobin's  ventilator,  54. 
Towns'  Improvement  Clauses  Act. 
1847,  29G,  299. 
M      Police  Clauses  Act,  311 

regarding  oflensive.. 

Trap,  Antill's,  92. 
„    BeU,  92. 
,.    D-,  93. 
„    Dipstone,  93. 
„    Gully,  89. 

Hellyer's  anti-D-,  93. 
„    Syphon,  86,  92. 
Traps,  86. 

„     Automatic  flush,  91,  9G. 
■  I     Bye-laws  as  to,  90. 
II     Essential  conditions  of  good, 

II     Grease,  91. 
1.     in  cellars,  89. 
>i     Requirements  in,  94, 
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Traps,  Syphonage  of,  121. 

Varieties  of,  86. 
Trichinosis,  253. 
Trough  closet,  104. 
Tubercle  baciUus,  187,  239. 
Tubercular  meat  prosecution  in  Glas- 
gow, 260. 
J,         „    should  it  be  con 
demned,  259. 

Tuberculosis,  239. 

and  milk,  187,  266. 
Conclusions  of  Royal 
Commission  on,  264. 
Damp  as  cause  of,  240 
Departmental  enquiry 

on,  260. 
Elimination  of  bovine, 
268. 

in  animals  intended  for 

food,  262. 
Paris  Conference  on, 

260. 

Signs  of,  in  animals, 
258. 

Typhoid  (see  Enteric  fever). 
Typhus  fever,  232. 

Unhealthy  areas,  Law  regarding, 
316. 

,,         dwellings.  Law  regard- 
ing, 316. 

Urinals,  126. 

Vaccination.  225. 

Commission  Report, 

226. 

Valve-box  of  water-closet,  Ventila- 

tion  of,  122. 
Talve-closet,  96. 

Connections  of,  121. 
Connection  with  trap, 
123. 

„       M     Overflow  from,  123, 
V^arnish,  Angus  Smith's,  22. 
Teal,  Characteristics  of,  250. 
Vegetables,  269. 
"Ventilating  bricks,  Elhson  s,  54. 

burner,  Hammond  s,  57. 
',!  openings  and  down 
"  draughts,  50. 

shafts,  Friction  in,  48 
,,     Joints  in,  49. 
Tenti'lation  and  warming,  35-71. 


>> 

>> 


Ventilation,  Artificial,  47. 

as  induced  by  tempera- 
ture, 39,  46. 
by  fans,  56. 
by  gas-burners,  57,  C9. 
by  heat,  57. 
by  steam  jets,  59. 
Chimney  as  a  means  of, 
51. 

Cubic  space  required  for, 
39. 

Difiiision  of  gases  as  an 

aid  to,  45. 
fallacy  concerning  large 

rooms,  40. 
fallacy  concerning  lofty 

rooms,  40. 
Mechanisms  employed 

in,  48,  49. 
Natural,  45. 
of  cesspools,  159. 
of  drain.  Defective,  135. 
of  drains  by  soil-pipe,  88. 
of  schools,  40. 
of  sewers,  94. 
of  ships,  46. 
of  sick-room,  193. 
of  soil-pipe  by  rain-pipe, 
1.36. 

Position  and  size  of  open- 
ings for,  47. 
Summary  of  requirements 

for  efficient,  59. 
Wind  as  an  agent  in, 
45. 

Ventilator,  Boyle's  Mica-flap,  51. 

,         Hinckes-Bird's  window, 
53. 

Louvred  panes,  54. 
M'Kinnell's,  52. 
Sheringham  valve,  54. 
„        Tobin's,  54. 
"  Vortex  "  closet,  121. 


Waix-papees,  184. 
WaUs,  Damp,  from  defective  con- 
Btruction,  176. 
from  drainage,  130. 
"        "      from  foundations, 
174-176. 
from  spouting, 

177. 
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Walla,  Damp,  from  window  -  siUs, 
177. 

,,     Disinfection  of,  213. 
,,     Protection  of,  against  damp, 

174-178. 
,,     Re-papering  of,  173,  185. 
,,     Thickness  and  structure  of, 

178. 

Warming,  60-71. 

,,        by  conduction,  61. 
,,        by  convection,  61. 
,,        by  hot- water  pipes,  69. 
,,        by  radiation,  60,  70. 
,,        by  steam  pipes,  69,  71. 
Wash-down  closet,  101. 
Wash-out  closet,  99,  100. 

,,  „    connection  with  soil- 

pipe,  119. 
Washing  papers,  184. 
Waste-pipe  traps,  92. 

„    -pipes.  Principles  of  construc- 
tion of,  137,  138. 
„     water  from  dairy,  89. 

,,    from  laundry,  89. 
Water,  Charges  for,  22. 

,,     Collection  and  storage  of, 
17. 

„     Filtration  of,  25. 
,,     Hard  and  soft,  15. 
,,     Impurities  in,  23. 
„     pipes,  22. 

)>  Contamination  of  water 

in,  22. 

»        , ,    Protective  coating  for. 
23. 

Purification  of,  by  boiling, 
32. 

M     Quantity  of,  required,  16. 
„     Taking  of  samples  of,  32. 
,,     test  for  drains,  141. 
Waters,  Characters  of  difi'erent,  14- 
16. 

Water-carriage  system  of  sewage 

removal,  73. 
Water-closet,  "Century,"  102. 

>.       „     cisterns,  103. 

>•       „     connection  with  trap 
of  valve,  123. 

»      ,1     connections,  114-125. 

M       „     Hopper,  99. 

>•       ,,     Hygienic,  120. 

>•      „     Overflow  of,  123. 

»      ,,     Pan,  98. 


Water-closet,  Plug,  98. 

„       ,,     Requirements  in  a,  96^ 
102. 

,,       ,,     Safe  tray  of,  123. 
,,       ,,     Service  pipe  of,  122. 
„       ,,     Slop,  74,  105. 

„     Trough,  104. 
„       „     Valve,  96. 
,,       ,,     Varieties  of,  90. 
,,       ,,     Wash-down.  101. 
,,     Wash-out,  99,  100. 
Water-closets,  96-111. 

J,       ,,      Effect  of  frost  on  out- 
door, 110. 
Flush  for,  103. 
Water  supply,  11-35. 

,,        „     and  typhoid  (enteric) 

fever,  24. 
>i  Constant  and  inter- 

mittent, 21. 
i>       ,,      contaminated  from  de- 
fective drainage,  131. 
I.       ,,      Double  system  of,  16. 
>»       .,      Inspector's  duty  re- 
garding, 33. 
II        ,1      Law  regarding,  284- 
286. 

II       II      of  towns,  15. 
II       I,      Sources  of,  12. 
II       ,1     Summary  of  require- 
ments in  a  good, 
34. 

Water-waste  preventers,  21,  103. 
Welbeck,  Meat  poisoning  at,  250 
Well  making,  18. 

,,    Norton's  Abyssinian  tube,  19. 
Wells,  17. 

Area  drained  by,  17,  18. 
Deep,  13,  15,  17. 
Inspection  and  cleansing  of, 

..     Surface,  13,  15,  17. 
Whitelegge,  Dr.,  and  disinfection  by 

heat,  200. 
Whooping-cough,  189,  230. 

M  II     Mortality  from,  at 

different  ages. 
192. 

Wind  as  an  agent  in  ventilation,  45^ 

„     Penetrating  power  of,  172. 
Window  ventilators,  53. 
Wiped  joints,  115. 
Wood-brick  floor,  183. 
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Wooden  tongue,  257. 
Wolverhampton  and  pail  system,  166. 
Wool-sorters'  disease,  257. 
Work,  Sanitary  and  inBanitary,  85- 
113. 
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Worms  in  meat,  252-254,  257 
Yellow  fever,  238. 
ZiKO,  174,  180. 
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26  CHARLES  GRIFFIN  J,  CO.'S  PUBLICATIONS. 


Second  Edition,  Revised.    With  very  Jtumerons  Diagrams,  Examples, 
and  Tallies.    Large  Sz'o.    Clotli.  \bs. 

THE  DESIGN  OE  STRUCTURES: 

A  Ppaotlcal  Tpeatlse  on  the  Building  of  Brldg-os, 
Roofs,  die. 

By  S.  ANGLIN,  C.E., 

Master  of  Engineering,  Royal  University  of  Ireland,  late  Whitworth  Scholar,  &c. 


The  leading  features  in  Mr.  Anglin's  carefully-planned  "Design  of  Struc- 
tures "  may  be  briefly  summarised  as  follows  : — 

1.  It  supplies  the  want,  long  felt  among  Students  of  Engineering  and 
Architecture,  of  a  concise  Text- book  on  Structures,  requiring  on  the  part  of 
the  reader  a  knowledge  of  Elementary  Mathematics  only. 

2.  The  subject  of  Graphic  Statics  has  only  of  recent  years  been  generally 
applied  in  this  country  to  determine  the  Stresses  on  Framed  Structures ;  and 
in  too  many  cases  this  is  done  without  a  knowledge  of  the  principles  upon 
which  the' science  is  founded.  In  Mr.  Anglin's  work  the  system  is  explained 
from  FIRST  PRINCIPLES,  and  the  Student  will  find  in  it  a  valuable  aid  in 
determining  the  stresses  on  all  irregularly- framed  structures. 

3.  A  large  number  of  Practical  Examples,  such  as  occur  in  the  every-day 
experience  of  the  Engineer,  are  given  and  carefully  worked  out,  some  being 
solved  both  analytically  and  graphically,  as  a  guide  to  the  Student. 

4.  The  chapters  devoted  to  the  practical  side  of  the  subject,  the  Strength  of 
Joints,  Punching,  Drilling,  Rivetting,  and  other  processes  connected  with  the 
manufacture  of  Bridges,  Roofs,  and  Structural  work  generally,  are  the  result 
of  MANY  years'  experience  in  the  bridge-yard ;  and  the  information  given 
on  this  branch  of  the  subject  will  be  found  of  great  value  to  the  pracUcal 
bridge-builder. 


•'Students  of  Engineering  will  find  this  Text-Book  invaluable."— ^nrA«V«f/. 
"The  author  has  certainly  succeeded  in  producing  a  thoroughly  practical  Text- 
Book.  "—.fiK:V</^>-. 

"We  can  unhesitatingly  recommend  this  work  not  only  to  the  Student,  as  the  best 
Text-Book  on  the  subject,  but  also  to  the  professional  engineer  as  an  kxckedihglt 
valuable  book  of  reference."— .fl/«.fc>««fo/  World. 

"This  work  can  be  confidently  recommended  to  "ginee"-  Th<=  t^w^'f 
chosen  to  use  as  litUe  of  the  higher  mathematics  as  possible,  and  has  thus  made  his  book  of 
k^S^l  uIeto  ^^e  pr^^^^  •    •    •   Alter  careful  perusal,  we  have  nothing  b«. 

praifc  for  the  \ioi)t."—Natur€. 
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Second  Edition,  Revised.    Royal  Svo.    WUh  numerous  lUnstrations  and 
13  Litho^aphic  Plates.     Handsome  Cloth.    Price  t,os. 

A   PRACTICAL   TREATISE  ON 

BRIDGE-CONSTRUCTION: 

Being  a  Text-Book  on  the  Construction  of  Bridges  in 
Iron  and  Steel. 

FOR  THE  USE  OF  STUDENTS,  DRAUGHTSMEN,  AND  ENGINEERS. 
By  T.  CLAXTON    FIDLER,  M.Inst.  C.E.» 

Prof,  of  Engineering,  University  College,  Dundet 


GENERAL  CONTENTS. 

Part  I  -Elementary  Statics  :—Def5nitions-Tlie  Opposition  andi 
Md^"e"ts°'  S.rain_The  Graphic  RepresentaS  of  Bending 

"^'^  '""^  ^^-'""g  stress  in 

^^^iSm^i^^^^^  -  Susfsion^^^^^^^ 
Wind-Pressure  and  ^^^;fSL-^^\LSTxpSe„^^^ 

■ubordination  to  Practice,  and  hia  hnnt  i«  fZJ^?^  '  "  i  ,Theory  is  kept  in 
aa,_to  students  of  BndgeTon:t?u:t ""^l^t^'^VScf^  girder-make^ 

.,av?;i'e7triS!^^"^^"Sr  ^r-^'^^'^^^Applied  Mechanic, 
given  the  American  engineer  a  nnmhL°!ir"'^      ^\  *         pont'°ent  haa 

Engineermg,  ""ofrucwon.       .    .   Well  repays  a  careful  Study. »_ 

"An  IKDISPBNSABLB  HANDBOOK  for  the  practical  Engineer,  "-i^o^ure. 


OHARLKS  ORIFFIN  A  OO.'S  PUBLWATIONS. 


Works  by  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Meeh.E.,  &c. 


Third  Edition,  Revised  and  Enlarged.     With  additional 
Illustrations.     Large  8vo,  Handsome  Cloth.  253. 

GAS,  OIL,  AND  AIR  ENGINES: 

A  Praetieal  Text  -  Book  on  Internal  Combustion  Motors 

without  Boiler. 
By  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Mech.E. 

Gknbral  Contents.— Uas  Engines;— General  Description — History  and  Develop- 
ment— British,  French,  and  German  Gas  Engines — Gas  Production  for  Motive  Powei — 
Theory  of  the  Gas  Engine — Chemical  Composition  of  Gas  in  Gas  Engines— Utilisation  of 
Heat — Explosion  and  Combustion.  Oil  IMotOrS  : — History  and  Development— Vaiioui 
Types— Priestman's  and  other  Oil  Engines.  Hot-AlP  Engines :— History  and  Develop- 
Bient — Various  Types:  Stirling's,  Ericsson's,  &c.,  &c. 

"The  BEST  BOOK  NOW  PUBLISHED  on  Gas,  Oil,  and  Air  Engines.  .  'Will  beef 
VERY  GREAT  INTEREST  to  the  numerous  practical  engineers  who  have  to  make  themselves 
familiar  with  the  motor  of  the  day.    .    .    .    Mr.  Donkin  has  the  advantage  of  LONG 

PRACTICAL  EXPERIENCE,  Combined  with  high  scientific  and  experimental  KNOWLEDGE, 

and  an  accurate  perception  of  the  requirements  of  Engineers." — The  En£i7ieir. 

"We  HEARTILY  RECOMMEND  Mr.  Donlon's  work.  .  .  .  A  monument  of  careful 
labour.   .   .   .   Luminous  and  comprehensive." — youmal  of  Gas  Lightint. 

"  A  thoroughly  reliable  and  exhaustive  Treatise."— jEw^-Zh^Ww^-. 


In  Quarto,  Handsome  Cloth.    With  Numerous  Tlates.  255. 

THE  HEAT  EFFICIENCY  OF  STEAM  BOILERS 

(LAND,  MARINE,  AND  LOCOMOTIVE). 

With  many  Tests  and  Experiments  on  different  Types  of 
Boilers,  as  to  the  Heatmg-  Value  of  Fuels,  &e.,  with 
Analyses  of  Gases  and  Amount  of  Evaporation, 
and  Suggestions  for  the  Testing  of  Boilers. 

By   BRYAN   DONKIN,  M.Inst.C.E. 

General  Contents.— Classification  of  different  Types  of  Boilers— 
Alt  Experiments  on  English  and  Foreign  Boilers  with  their  Heat  Efficiencies 
shown  in  Fifty  Tables-Fire  Grates  of  Various  Types-Mechanical  Stokers- 
Combustion  of  Fuel  in  Boilers— Transmission  of  Heat  through  Boiler  1  lates, 
and  their  Temperature— Feed  Water  Heaters,  Superheaters,  Feed  Pumps, 
&c— Smoke  and  its  Prevention— Instruments  used  in  Testing  Boilers- 
Marine  and  Locomotive  Boilers-Fuel  Testing  Stations-Disci.ssion  of  the 
Trials  and  Conclusions-On  the  Choice  of  a  Boiler,  and  lesting  of  Land, 
Marine,  and  Locomotive  Boilers— Appendices— Bibhography— Index. 
With  Plates  illustrating  Progress  made  during  the  present  Century, 
and  the  best  Modem  Practice. 

BooE  by  a  thoroughly  practical  inan."-/>-on  mid  Goal  Trades  Remew.  

LONDON:  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXETER  STREET,  STRAND. 
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In  Crown  Svo,  extra,  with  Numerous  Illustrations.  {Shortly. 

GAS  AND  OIL  ENGINES: 

AN  INTRODUCTORY  TEXT-BOOK 

On  the  Theory,  Design,  Construction,  and  Testing  of  Internal 
Combustion  Engines  without  Boiler. 

FOR  THE  USB  OF  STUDENTS. 

BY 

PRor.  W.  H.  WATKINSON,  Whit.  Sch.,  M.Inst.Mech.E., 

Glasgow  and  West  of  Scotland  Technical  College, 


-  TsiBD.EDiTioif,  RtvUtd  and  Enlarged.    Pocket-Size,  Leather,  123.  6d.;  also  Larger  Site  for 

OJke  Use,  Cloth,  12j.  6A 

Boilers,  Marine  and  Land: 

THEIR  CONSTRUCTION  AND  STRENGTH. 

A  Haxdbook  ojf  Rules,  Formul./e,  Tables,  &o.,  relativb  to  Matbbiai^ 

SOANTLINGS,  AND  PRESSURES,  SaEKTY  VaLVES,  SpBINOB, 

Fittings  and  Mountxngs,  &a 

FOR  THE  USE  OP  ENGINEERS,  SURVEYORS,  BOILEH-MAKEES, 

AND  STEAM  USERS. 

By  T.  W.  TRAILL,  M.  Inst.  0.  E.,  F.  E.  E.  N., 

Late  Enginesr  Surveyor-in-Chief  to  the  Board  of  Trade. 


Second  and  Third  Editions  many  New  Tables  for  Peessureb 
up  to  200  Lbs.  per  Square  Inch  have  been  added. 


■•Xhb  MOST  VALUABLE  wo^K  On  Boilers  published  in  EnBland."-S7„;,,,i„ff  World. 

Auo7.'vZ2fZur!  '^'"'8Sll?[„ll,';?„'ir,l!°^-7-,'=-;>      ^  very  convenient  form.  , 
  •   •   ''"l'I"i^"'S"''0™»lion  to  be  liiid  nowhere  else."— T/ie  JSm/incer. 


lONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED.  EXETER  STREET,  STRAND. 
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Large  8vo.,  Handsome  Cloth.    With  numerous  Plates  reduced  from 
Working  Drawings  and  280  Illustrations  in  the  Text.  21s. 

A    MANUAL  OF 

LOCOMOTIVE  ENGINEERING: 

A  Practical  Text-Book  for  the  Use  of  Engine  Builders, 
Designers  and  Draughtsmen,  Railway 
Engineers,  and  Students, 

BY 

WILLIAM  FRANK  PETTIGREW,  M.Inst.C.E. 
■With  a  Section  on  American  and  Continental  Engines. 
By  albert  F.  RAVENSHEAR,  B.Sc, 

Of  Her  Majesty's  Patent  Office. 
Conr<nM.  —  Historical  Introduction,  17G3-1SG3.  —  Modern  Locomotives:  Simple. — 
Modern  Locomotives:  Compound.  -  Primary  Consideration  in  Locomotive  Design.— 
Cylinders,  Steam  Chests,  and  Stufang  Boxes.— Pistons,  Piston  Eods,  Croasheads,  and 
Blide  Bars.- Connecting  and  CouplinK  EodB.— Wccels  and  Axles,  Axle  Boxes,  Hornblocks, 
and  Bearing  Springs.— Balancinf.'.— Valve  Gecr.— Slide  Valves  and  Valve  Gear  Details. — 
Framing,  Bogies  and  Axle  Trucks,  Badial  Axle  Boxes.- Boilers.— Smokebox.  Blast  Pipe, 
Firebox  Fittings.— Boiler  Mountings.— Tenders.- Eailwuy  Brnkes.- Lubrication.- Cou- 
B-umption  of  Fuel,  Evaporation  and  Engine  tfflciency.— American  Locomotives —Con- 
tinental Locomotives.— Kepaiis,  Eunning,  Inspection,  and  Benewals.— Three  Appendices. 
—Index. 

"  Likely  to  remain  for  many  years  the  Stahdabd  Wouk  for  those  wishirg  to  learo 
Design." — JSiigineer.  „ 

"  A  most  inteiesting  and  valuable  addition  to  the  bibliography  of  the  Locomotive.  — 
Jlallway  Official  (at  tte.  .    .  .  ^ 

"  We  reoomn  en  1  the  hook  as  THonorcrLV  practical  m  its  character,  and  MEitiTii.a 
rtACB  IN  ANT  COLLECTION  of   .    .   .    works  on  LocomotiTC  Engineering."— ieoi/woj/  A'oTf. 

"The  work  contains  all  that  can  be  leabnt  from  a  book  upon  sncU  a  subject.  Jt 
will  Bt  once  rank  as  the  stanhard  work  upon  this  important  svBJRCir-Jiailicay  Magatxne. 


In  Large  Svo.    Handsome  Cloth.    With  Plates  and  Illustrations.  16s. 

L  I  Gr  M  T  RAILWAYS 

AT  HOME  AND  ABROAD. 

By  WILLIAM  HENRY  COLE,  M.Inst.C.E., 

Late  Deputy-Manager,  North-Western  Eailway,  India. 
Conienfe.-Discussion  of  the  Term  "Light  Railways. English  RaU ways. 
Rates,  and  Farmers. -Light  Railways  in  Be^mm,  France,  Italy,  other 
European  Countries,  America  and  the  Colonies,  India,  Ireland. -Road  J. rans- 
port  as  an  alternative. -The  Light  Railways  Act,  1896- -The  Qjst,^^ 
GauKe  -Construction  and  Working. -Locomotives  and  RoUing-Stoclc-Ligbt 
Railways  in  England,  Scotland,  and  Wales.-Appendices  and  Index. 

"Mr  -W.  H.Cole  has  brought  together  .  .  .  a  large  amocnt  of  valdable  iNrOBMA. 
TioN  .    hitherto  practically  iuacceaslble  to  thp  ordinary  reader.  ,  ... 

"  Will  remain,  for  some  time  yet,  a  Standard  Wouk  in  everything  relating  to  Light 

X  amtor  hlTextended  practical  experience  that  makes  the  book  lucid  and  u.eful. 
ItlBEXCEEDiNOLTwelldone."— fiij^incerinf^.        „,„„^„,v  ^nnBidpred    The  work  can  bo 

-^''"°T"ir^c'o.^^rB^"^^^t'ir 

Engineers  will  welcome  Its  gppearnnce."— Sco«ma».  

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  8TREEL  STRAND". 


ENGINEERING  AND  MECHANICS. 


Large  Crown  8vo.    With  numerous  Illustrations.  63. 

ENGINE-ROOM    PRACTICE : 

A  Handbook  for  Engineers  and  Offleers  in  the  Royal  Navy 
and  Mercantile  Marine,  Including  the  Management 
of  the  Main  and  Auxiliary  Engines  on 
Board  Ship. 

By  JOHN   G.  LIVERSIDGE, 

Engineer,  E.N.,  A.M.I.C.E.,  Instructor  in  Applied  Meclianics  at  the  Koyal  Naval 
College,  Greenwich. 

Cot (en<i.- General  DeBcription  of  Marine  Machinery. -The  Conditions  of  Service  and 
Ji«  fLl-^S^^^I'p  °^  the  Hoy,|l  Navy -Entry  a,.d  Conditions  of  Service  of  Enginrert  o? 
the  Leading  b.S.  CompaniPB.-HaiBing  yiejm -Duties  of  a  Steamin"  Watch  on  Kueinea 
^»iii°"Tir^'^""'°'V°'*  «t^?™--Harbour  Dutie.  and  Watche8°_Ad  •ustments^and 
?if?f.r=  °  ''"'^  J^'P'^'™       "Tank"  Boilers.-Tho  Hull  and  it" 

AutSl^  F?^d°^W„°tt^T''°f  P'^n'PS-  Feed  Ilea  e?s,  and 

Automatic  leed -Water  Regulators.  —  Evaporators.  —  Steam  Boats  —  Electric  i.isht 
Machinery.-llydraulic  Machinery.- Air-Compressing  Pumps  _Eef?  geratinl  Machines 
F.^™*"?'/^  ■°  Destroyera.-The  Management  of  Water-Tiibe  Cler^lSla^rons  fo^ 
iSrineers  E  N  K^»°f  r""™'  ^^-N -Q"5,^<ioDB  given  in  Examinations  for  P  omotion  oJ 
Engineers  EN.-Eegulations  respecting  Board  of  Trade  Examinations  for  Engiuee  s  4c 
..S?  contents  cannot  fail  to  be  ArrRECiATED."-r/;e  Steamship  "gmeeis,  ac. 


Second  Edition,  Eevised.    With  Numerous  Elustrations. 

Price  7s.  6d. 

VALVES  AND  VALVE-GEARING 

INCLUDING  TUE  CORLISS  VALVE  AND 
TRIP  GEARS 


BT 

CHARLES  HURST,  Practical  Draughtsman. 

Piat;;'"''"^^  "Ki^iK^^^^^^^^^^^^  drawings  and  4  roldin^ 

producHoii"orE'n'^nIt'„?sc,E"'i,Ifc"'^^^^^^^^^^  eco'^S!;,",^'. i'' J-^'"^  valuable  aid,  and  tend  to  th. 
.ought  after  by  Students  and  \>t^^\^n^Tlf-MaMlm^^^^  woaKisG.  .     .     .   Will  be  largely 

.11  or  OH.AT  VA.™  to 

.ach'a''wayasm\^\":nnr  UNo^as^^^^^  ^'^-'^  ""d  '"u^'trated  in 

Draughtsman,  or  Student  ShouW  nrove  hn?h "if Enginee" 

.eek  ng  for  reliablk  and  cleIr  informatlon  ln  «,«  "^''F'-aDd  valuable  to  all  Enlineeri 
within  the  reach  of  >i\V~luduH,lTa^^y°^„°'^  ""^  '"''J"'-        "loderate  price  brings  it 

It  Is'froo  ^om'anretbonr\rorL1cardi'°*''*'  "^^     °1       P™'"'^'^'  ^^'^^o-r^S^-   .  . 

''°<=°"P'>"ied  b^dia^^^^^^^^  explanations  of  the  virion; 

—The  Scientific  American.  ^  uiagrams  which  render  them  easily  dndekstood." 


:  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRANa 


S*  0HARLE8  ORIFFIN  A  CO.'S  PUBLIOATIONS. 


Important  New  Work.  21s. 
Large  8vo,  Handsome  Cloth.    With  Ilhistrationa,  Tables,  &c. 

Lubrication  &  Lubricants: 

A  TREATISE   ON  THE 
THEORY  AND  PRACTICE  OF  LUBRICATION 

AND  ON  THE 

NATURE,  PROPERTIES,  AND  TESTING  OF  LUBRICANTS. 

By  LEONARD  AROHBUTT,  F.I.O.,  F.O.S., 

Chemist  to  the  Midland  Railway  Comrany, 
AND 

K  MOUNTFORD  DEELEY,  M.I.M.E.,  F.G.S., 

Midland  Railway  Locomotive  Department. 

Contents. — I.  Triction  of  Solids.— II.  Liquid  Friction  or  Viscosity,  and  Plastic 
Friction. — III.  Superficial  Tension.— IV.  The  Theory  of  Lubrication. — V.  Lubricants, 
their  Sources,  Preparation,  and  Properties.— VI.  Physical  Properties  and  Methods  of 
Examination  of  Lubricants.— VII.  Chemical  Properties  and  Methods  of  Examination 
of  Lubricants.— VIII.  The  Systematic  Testing  of  Lubricants  by  Physical  and  Chemical 
Methods.— IX.  Tho  Mechanical  Testing  of  Lubricants.— X.  The  Design  and  Lubrication 
•of  Bearings. — XI.  The  Lubrication  of  Machinery. — Index. 

"  Destined  to  become  a  classic  on  the  mhiecX."— Industries  and  Iron. 

"  Contains  practically  ALL  that  is  known  on  the  subject.  Deserves  the  careful 
attention  of  all  Ensineera."— Railway  Official  Guide. 


Third  Edition.    Very  fvlly  niust7-ated.    Cloth,  4«.  &d, 

STEAM  -  BOILERS; 

THEIR  DEFECTS,  MANAOEMENT,  AND  CONSTRUCTION. 

By   R   D.   M  U  N  R  O, 

Chief  Engineer  of  the  Scottish  Boiler  Insurance  and  Engine  Inspection  Company. 

General  Contents.— I.  Explosions  caused  (i)  by  Overheating  of  Plates— (2)  By 
Defective  and  Overloaded  Safety  Valves-(3)  By  Corrosion,  Internal  or  E.xternal— (4)  By 
Defective  Design  and  Construction  (Unsupported  Flue  Tubes  ;  Unstrengthened  Manholes  ; 
Defective  Slaying  ;  Strength  of  Rivetted  Joints  ;  Factor  °f  Sff^V)-"' Co^'stRUCTIon  or 
Vertical  Boilers  :  Shells-Crown  Plates  and  Uptake  Tubes-Man-Holes,  Mud-Holes, 
and  Fire-Holes  — Firebo-ies  — Mountings  — Management  — Cleamng  — Table  of  Bursting 
Pressures  of  Steel  Boilers— Table  of  Rivetted  Joints— Specifications  and  Drawings  ol 
Lancashire  Boiler  for  Working  Pressures  (a)  80  lbs.  ;  (i)  200  lbs.  per  square  inch  respectively. 

"  A  valuable  companion  for  workmen  and  engineers  engaged  about  Steam  BoUers,  ougnt 
to  be  carefully  studied,  and  ALWAYS  .^t  HAND."— Ci)//.  CHrtra';«K.  .  ,, 

"  The  book  is  very  useful,  especially  to  steam  users,  artisans  and  young  tngineerb.  — 
Engineer.  

By  the  same  Author. 

KITCHEN   BOILER  EXPLOSIONS:  Why 

they  Occur,  and  How  to  Prevent  their  Occurrence.  A  Practical  Hand- 
book  based  on  Actual  Experiment.  "With  Diagrams  and  Coloured  i-late, 
Price  3s.   

NYSTROM'S  POCKET-BOOK  OF  MECHANICS 

AND  ENGINEERING.  Revised  and  Corrected  by  W.  Dennis  Marks, 
Ph  B  CE  (YALE  S.S.S.),  Whitney  Professor  of  Dynamical  Engineering, 
University  of  Pennsylvania.  Pocket  Size.  Leather,  iSs.  TWKNTY- 
FIRST  Edition.  Revised  and  greatly  enlarged.   ^ — 

lONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED.  EXETER  STREET,  STRAND. 
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Fifth  Edition.    Folio,  strongly  half-bound,  21/. 

TRAVERSE  TABLES: 

Computed  to  Four  Places  of  Decimals  for  every  Minute 
of  Angle  up  to  100  of  Distance, 

Fop  the  use  of  Surveyors  and  Engineers. 

BY 

RICHARD  LLOYD  GURDEN, 

Authorised  Surveyor  for  the  Governments  of  New  South  Wales  and 

Victoria. 

Published  with  the  Concurrence  of  the  Surveyors- General  for  New  South 
Wales  and  Victoria. 

"Those  who  have  experience  in  exact  Survey-work  will  best  know  how  to  appreciate 
the  enormous  amount  of  labour  represented  by  this  valuable  book.  The  computations 
enable  the  user  to  ascertain  the  sines  and  cosines  for  a  distance  of  twelve  miles  to  within 
half  an  inch,  and  this  by  reference  to  but  One  Table,  in  place  ot  the  usual  Fifteen 
mmute  computations  required.  This  alone  is  evidence  of  the  assistance  which  the  Tables 
ensure  to  every  user,  and  as  every  Surveyor  in  active  practice  has  felt  tlie  want  of  such 
assistance   few  knowing   of   their    publication   will  remain  without  them." 

— Etigineer. 


Engineering  Drawing  and  Design 

(A  TEXT-BOOK  OF). 

Third  Edition.    In  Two  Parts,  Published  Separately, 
Vol,  I.— Practical  Geometry,  Plane,  and  Solid.  3s. 
Vol.  II.— Machine  and  Engine  Drawing  and  Design.  4s,  6d. 

BY 

SIDNEY  H,  WELLS,  Wh,Sc,, 

A.H.INST.C.B.,  A.M.IK3T.1IECH.B  , 

^-=ns:i-^&^5J^||^--^ 

Leeds ;  and  Dulwich  CoUese,  London. 

WUhjiany  Illuslratiom,  specially  prepared  for  the  Work,  and  numerou, 
Examples,  for  the  Use  of  Students  in  Technical  Schools  and  Colleges. 

QuestLs  wo  ha??notwl1'bSt  p?aif;.'^^^^^  ^or  the  many  Example,  and 

irusptf'tte  L^bjeT^nT  u1>'tThrifere°fac^^^^  ^^'.'^^'^t-'d  to  give  an  intelligent 

|owto  make  complkx.  ^o.^.^.T^^.^.^^tXtS^^^^^^  i..f.ZTu^l 

^^^^^^^^^^^^^^^^^^^^^^^^^  technical  pupU 

'■O^^O"^  CHAWoSiTTcOf^D.  EXETER  STflEETTsTRANDT 
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WOKKS  BY 

ANDREW  JAMIESON,  M.Inst.C.E.,  M.I.E.E,  F.R.S.E., 

Formerly  Professor  of  Electrical  Engineering,  The  Glasgow  and  IVest  of  Scotland 

Technical  College. 

PROFESSOR  JAMIESON'S  ADVANCED  TEXT-BOOKS. 

In  Large  Crown  \ivo.    Fully  Illustrated. 

1.  STEAM  AND  STEAM-ENGINES  (A  Text-Book  on). 

For  the  Use  of  Students  preparing  for  Competitive  Examinations. 
With  over  2Cxd  Illustrations,  Folding  Plates,  and  Examination  Papers. 
Thirteenth  Edition,  Revised.  8/6. 

"  Professor  Jamieson  fascinates  the  reader  by  his  clearnbss  of  conckftion  and 
SIMPLICITY  OF  EXPRESSION.     His  treatment  recalls  the  lecturing  of  Faraday." — Atlunaum. 
'*  The  Best  Book  yet  published  for  the  use  of  Students." — Engineer, 
"  Undoubtedly  the  most  valuable  and  most  complete  Hand-book  on  the  subject 
that  now  exists." — Marine  Engineer. 

2.  MAGNETISM  AND  ELECTRICITY  (An  Advanced  Text- 

Book  on).  Specially  arranged  for  Advanced  and  "Honours"  Students. 
By  Prof.  Jamieson,  assisted  by  David  Robertson,  Jr.,  B.Sc. 

8.  APPLIED  MECHANICS  (An  Advanced  Text-Book  on). 

Vol.  I. — Comprising  Parti.:  The  Principle  of  Work  and  its  applica- 
tions; Part  II.:  Gearing.  Price  7s.  6d.    Third  Edition. 

"Fully  maintains  the  reputation  of  the  Author— more  we  cannot  say."— Pract. 
Engineer. 

Vol.  II.— Comprising  Parts  III.  to  VI. :  Motion  and  Energy;  Graphic 
Statics;  Strength  of  Materials;  Hydraulics  and  Hydraulic  Machinery. 
Second  Edition.    Ss.  6d. 

"Well  and  lucidly  written."— T"/^  Engineer. 

•»*  Euck  of  the  above  '.>olumes  is  complete  in  itself,  and  sold  sefarately. 

PROFESSOR  JAMIESON'S  INTRODUCTORY  MANUALS. 

Crown  Szw.     With  Illlustrations  and  Examination  Papers. 

1.  STEAM  AND  THE  STEAM-ENGINE  (Elementary 

Manual  of).   For  First- Year  Students.  Eighth  Edition,  Revised.  3/6. 

"  Quite  the  RIGHT  sort  OF  BOOK."— £'nfi'««''-  .     „     „      ^     ,  t:  ■ 

"  should  be  in  the  hands  of  every  engineering  apprentice.  — Practical  jLHginttr. 

2.  MAGNETISM  AND  ELECTRICITY  (Elementary  Manual 

of).    For  First-Year  Students.    Fifth  Edition.  3/6. 

"A  CAPITAL  TEXT-BOOK  .  .  .  The  diagrams  are  an  important  feature.  —Sckoolmasttr. 

"A  THOROUGHLY  TRUSTWORTHY  Text-book.  .  .  .  Arrangement  as  good  as  weU 
can  be.  .  .  .  Diagrams  are  also  excellent.  ...  The  subject  throughout  treated  as  an 
esicntially  practical  one,  and  very  clear  instructions  given-"— Nature. 

8  APPLIED  MECHANICS  (Elementary  Manual  of). 

'   Specially    arranged    for    First-Year    Students.     Fourth  Edition, 

■•Nothing  is  Taken  for  granted.  .  .  .  The  work  has  VERY  HIGH  QUALITIES,  which 
may  be  condensed  into  the  one  word  '  clear.    —.Science  and  A  rt. 

A  POCKET-BOOK  of  ELECTRICAL  RULES  and  TABLES. 

FOR  THE  USE  OF  ELECTRICIANS  AND  ENGINEERS. 
Pocket  Size.    Leather,  8s.  6d.     Fourteenth  Edition.    See  p.  43- 

LONDON  :  CHARLES  GRIFFIN  &  CO,,  LIMITED,  EXETeTsTREEL^RAND. 
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WORKS  BY 

W.  J.  MACOUORN  RANKINE,  LL.D,  F.R.S., 

Lat$  Regius  Professor  of  Civil  Engineering  in  the  Unlueratty  of  Qlasgow. 
TH0K0T7GHLT  HKVISED  BY 

W.    J.    MILLAR,  C.E., 

UU  Secretary  to  the  Institute  of  Engineers  and  Shipbuilders  In  Sootlanit, 


I.  A  MANUAL  OF  APPLIED  MECHANICS  : 

Comprising  the  Principles  of  Statics  and  Cinematics,  and  Tlieory  of 
Structures,  Mechanism,  and  Machines.  With  Numerous  Diagrams, 
Crown  8vo,  cloth,  12s.  6d.    Fifteenth  Edition. 


n.  A  MANUAL  OF  CIVIL  ENGINEERING : 

Comprising  Engineering  Surveys,  Earthwork,  Foundations,  Masonry  Car- 
pentry,  Metal  Work,  Roads,  Railways,  Canals,  Rivers,  Waterworks, 
Harbours,  &c.    With  Numerous  Tables  and  Illustrations.    Crown  8vo 
cloth,  I63.    Twenty-First  Edition, 


III.  A  MANUAL  OF  MACHINERY  AND  MILL  WORK : 

Comprising  the  Geometry.  Motions,  Work,  Strength.  Construction.  Id 

Si  fi  ^itt  nearly  300  Woodout.. 

Crown  8vo,  cloth,  128.  6d.    Seventh  Edition. 


IV.  A  MANUAL  OF  THE  STEAM-ENGINE  AND  OTHER 
PRIME  MOVERS: 

^\\n^Sl  °VSh\oldi'ng^'^Plat^  ^TT'       ^^^^'^  ' 
Crown  8vo.  cloth.  12s.  el'^loo^Tn'^LfTZ!""  ^'l^*-^--- 


I* 
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PSOF.  Rankink's  Works — {Coniinued). 

V.  USEFUL  RULES  AND  TABLES : 

For  Architects,  BuiWers,  Engineers,  Founders,  Meohanics,  Shipbuilders, 
Surveyors,  &c.  With  Appendix  for  the  use  of  Electrical  Engineee3, 
By  Professor  Jamiesok,  F.ll.S.E.    Seventh  Edition.    lOs.  6d. 


VL  A  MECHANICAL  TEXT-BOOK : 

A  Practical  and  Simple  Introduction  to  the  Study  of  Mechanics.  By 
Professor  Rankine  and  E.  F.  Bambeb,  C.E.  With  Numerous  Illus- 
trations.   Crown  8vo,  cloth,  9s.    Fifth  Edition. 

The  "  Mechanical  Text-Book  "  was  duigned  by  ProfeaBor  Eamjkb  at  an  Imn*- 
svonot)  to  the  above  Strict  of  Manuals. 


Vn.  MISCELLANEOUS  SCIENTIFIC  PAPERS. 

Royal  8vo.    Cloth,  31s.  6d, 

Part  I.  Papers  relating  to  Temperature,  Elasticity,  and  Expansion  of 
Vfcpours,  Liquids,  and  SoUds.  Part  II.  Papers  on  Energy  and  its  Trans- 
formations.   Part  III.  Papers  on  Wave-Forms,  Propulsion  of  Vessels,  Ac. 

With  Memoir  by  Professor  Tait,  M.  A.  Edited  by  W.  J.  Millar,  C.E. 
With  fine  Portrait  on  Steel,  Plates,  and  Diagrams. 

"  No  more  enduring  Memorial  of  Professor  Rankine  could  be  devised  than  the  P^^^ 
tton  of  tiie,e  papers  in  an  accessible  form.  .  .  .  Th^  Collection  is  most  valuable j» 
^^nt  of  Uie  nature  of  his  discoveries,  and  the  beauty  and  completeness  of  lus  "alysu. 
!^  The  VoW  exceed,  in  importance  any  work  in  the  same  department  pubU.)«d 
ja  our  time." — Arc/titect. 


SHELTON-BEY  (W.  Vincent,  Foreman  to  the 

Imperial  Ottoman  Gun  Factories,  Constantinople) : 

THE  MECHANIC'S  GUIDE :  A  Hand-Book  for  Engineen  aiwJ 
Artizaas.  With  Copious  Tables  and  Valuable  Recipes  for  Practical  Use. 
Illustrated.    Sicond  Edition.    Crown  8vo.    Cloth,  7/6. 


LONDON ;  CHARLES  GRIPFIN  &  CO,,  LIMITED,  EXETER  STREET,  STRAND. 
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IMPORTANT  NEW  WORK.    JUST  OUT. 

In  Large  Si'o,  Handsome  Cloth.     With  FronlisYjieca,  several  Plates, 
and  over  250  IiluUraliom.    21s.  ' 

THE  PRINCIPLES  AND  CONSTKUCTION  OF 

PUMPING  MACHINERY 

(STEAM  AND  WATER  PRESSURE), 
With  Practical  Illustrations  of  Engines  and  Pumps  applied  to  Mining, 
Town  Water  Supply,  Drainage  of  Lands,  &c.,  also  Economy 
and  Efficiency  Trials  of  Pumping  Machinery. 

By  henry  DAVEY 

Member  of  ,he  of  t.e  Institution  of 

•SJ^  -^^^^^l^^^^^^T^  Engines- 


AT,-r;o„    -57-1     n   r  Vi     ^;^'""o — Li^'uraunc  iransmission  of    Power  in 

Mines— Valve  Gears  of  Piunninn-  Enc'inpq—WTtPi- P,./>c,<,,,,.„ -D       •  . 
-Water  Works  Engines-P^frnpinfEn^L  E^to^^^^^^^^^ 

Sprn7MTin's:t!-"ff..^     "^^^^^  ru.^ps-HydifEs! 

than^ANr%X.'"='"\^';f  ToTJe  °J^o^nl^^  "fr^  ^"™Ting  Machinery 

STUDY. "-r/,e  Engiueev  ^"'-i^HE  itiCO«Di>G  ihk  hesdlts  of  long  EXPEniEKCE  as^ 

VE7BEE°."pcSED."fI/,1,';°^^^^^^^^  TKEAT.SK  On  P uniping  Machinery  THAT  has 


SEGO^ND  EDITIOJSl,  Bevised  and  Enlarged 
In  Large  8vo,  Handsome  cloth,  34s 

HYDRAULIC  POWER 

AND 

HYDRAULIC  MACHINERY. 


BY 


HENRY  ROBINSON,  M.  Inst.  C.E,  FGS 
miV,  numerous  iMooftcuta,  anD  Sfstg^nine  ipiatee. 

 "-^^"""^  °f  P-"'  Professional  Usefulness.  "-/r<«. 
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CHARLES  ORIFFIN  Js  G0:8  PUBLICATIONS. 


Royal  8uo,  Handsome  Cloth,  2S». 

THE   STABILITY   OF  SHIPS. 


BY 

SIR  EDWARD  J.  REED,  K.C.B.,  F.R.S.,  M.P., 

KMIGKT  OF   THE   IMPERIAL   ORDERS   OF   ST.  STANILAUS   OF   RUSSIA;   FRANCIS   JOSEPH  OF 
AUSTRIA  ;    MKDJIDIH   OF   TURKEY  ;    AND   RISING   SUN   OF   JAPAN  ;  VIC»- 
PRKSIDENT  OF  THE  INSTITUTION  OF  NAVAL  ARCHITECTS. 

IVi/A  numerous  Elustrations  and  Tables. 

In  order  to  render  the  work  complete  for  the  purposes  of  the  ShipbuHder,  whether  at 
feome  or  abroad,  the  Methods  of  Calculation  introduced  by  Mr.  F.  K.  Barnes,  Mr.  Gray, 
M.  Reech,  M.  Daymard,  and  Mr.  Benjamin,  are  all  given  separately,  illustrated  by' 
Tables  and  worked-out  examples.  The  book  contains  more  than  200  Diagrsims,  and  is 
illustrated  by  a  large  number  of  actual  cases,  derived  from  ships  of  all  descnpUon*,  bat 
especially  from  ships  of  the  Mercantile  Marine. 

"  Sir  Edward  Reed's  '  Stability  of  Ships  '  is  invaluable.  The  Naval  Architect 
will  find  brought  togetner  and  ready  to  his  hand,  a  mass  of  information  which  he  would  othw^ 
wise  have  to  seek  in  an  almost  endless  variety  of  publications,  and  some  of  which  he  would 
possibly  not  be  able  to  obtain  at  all  elsewhere." — Steamship. 


THE  DESIGN  AND  CONSTRUCTION  OF  SHIPS.  By  John 
Harvard  Bii.fs,  M.Inst.N.A.,  Professor  of  Naval  Architecture  in  the 
University  of  Glasgow.  Un  Preparation. 

At  Press.     Illustrated  with  Numerous  Plates  and  Diagrams. 

THE  CONSTRUCTION  AND  MAINTENANCE 
OF  VESSELS  BUILT  OF  CTEEL 

By  THOMA.S  WALTON,  Naval  Architect. 

Deterioration  in  the  Hulls  ol  Ships. -Cumeut,  Pamt,  &c. 

Second  Edition,  Cloth,  8s.  6d.    Leather,  for  the  Pocket,  8s.  6d, 

GRIFFIN'S  ELECTRICAL  PRICE-BOOK. 

Edited  by  H.  J.  DOWSING, 

Ucmhcr  c/the  I,^tiluiion  o/EUclrical  En^,uers ;  of  ih.  Society  of  Art.;  ^tfu  LenJon 
mttmutT  «j  Chamber  o/Commerce,  &>•€. 

<"n„T7,RrTRicAL  Price-Book  removes  all  mystery  about  the  cost  of  E'ectri.>l 
Power  By  ufaTd  the'EXPHNsE  that  will  be  entailed  by  utilising  electnc.ty  on  .  large  or 
•mall  scale  can  be  discovered."— ^n;A«/«/. 

LONDON:  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRAND. 
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Foupteenth  Bdltlon,  Revised.    Pplee  21s. 
Dtmy  8vo,  Cloth.     With  Numerous  Illustrations,  reduced  from 
Working  Drawings. 

A  MANUAL  OP 

MARINE  ENGINEERING: 

COMPRISING  THE  DESIGNING,  CONSTRUCTION.  AND 
WORKING  OF  MARINE  MACHINERY. 

By  A.  E.  SE  AT 0  N,  M.  Inst.  C.  E.,  M.  Inst.  Mech.  E., 

M.InstN.A. 


GENERAL  CONTENTS. 


Part  I.— Principles  of  Marine 
Propulsion. 

Part  II.— Principles  of  Steam 
Engineering. 

Part  III. -Details  of  Marine 

Engines :  Design  and  Cal-    ...   . 

V  This  Edition  includes  a  Chapter  on  VVatek-Tubk  Boilers,  with'lllustra- 
tions  of  the  leading  Types  and  the  Revised  Rules  of  the  Bureau  rerii<u 


eulations  for  Cylinders, 
Pistons,  Valves,  Expansion 
Valves,  &e. 

Part  IV.— Propellers. 

Part  v.— Boilers. 

Part  VI.— Miscellaneous. 


an7wo'?k  ?MtHn«  S^t^^^ .enabling  a  Student  to  learn  how  to  deBign,  construct, 

"Th  JLt.^^    P    Steam- EriRine.  Mr.  Beaton's  Manual  has  NO  myxh  "-Tinus 
«R83  tirft  ^a°uiro,     Nn^  2^^"?  Kngineering  is  here  treated  with  the  thoro^-- 

-^itifW^^^   


Sixth  Edition,  Revised.    Pocket-Size,  Leather.    8s.  6d. 
A  POCKET-BOOK  OF 

MARINE  ENGINEERING  ROLES  AND  TABLES 


FOR  THE  USE  OF 


Marine  Engineers  Naval  Architects,  Designers,  Draughtsmen. 

Superintendents  and  Others.  ^ 

BY 

A.  E.  SEATON,  M.I.O.E.,  M.I.Mech.E.,  M.I.N.A.. 


AND 


H.  M.  ROUNTHWAITE,  M.LMech.E.,  M.I.N.A. 

 "ApmiRablv  fulfils  its  purpose."— ^«r»«*  Eneinur. 


WNDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED.  EXETER  STREET,  STRAND. 
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0HARLB3  QRIFFIN  Jb  VO.'B  PUBLIOATIONS, 


WORKS  BY  PROF.  ROBERT  H.  SMITH,  Assoc.M.I.C.E., 

M.I.M.E.,  M.I.B1.E.,  M.I.Min.E.,  Whit.  Sch.,  M.Ord.MeijL 

THE    CALCULUS    FOR  ENGINEERS 
AND  PHYSiCISTS, 

Applied  to  Technical  PFoblems. 

WITH  EXTENSIVE 

CLASSIFIED  REFERENCE  LIST  OP  INTEGRALS. 

By  PROF.  EGBERT  H.  SMITH. 

ASSISTED  BY 

R.  E.  MUIRHEAD,  M.A.,  B.Sc, 

Formerly  Olark  Fellow  of  Glasgow  UnWersity,  and  Lecturer  on  Mathematics  at 

Mason  College. 

In  Crown  8t'o,  extra,  with  Diagrams  and  Folding-Plate.    8s.  6d. 

"  Peof.  B.  H.  Smith's  book  will  he  serviceable  in  rendering  a  hard  road  as  east  as  peactic- 
ABLE  for  the  non-mathematical  Student  and  Engineer."— ^(/loiceiim. 

"  Interesting  diagrams,  with  practical  illustrations  of  actual  occurrence,  are  to  be  found  hcr« 
In  abundance.  The  veky  complstb  classified  eefeuekck  tablb  will  prove  very  useful  IB 
laTlsg  the  time  of  thoae  who  want  an  integral  in  a  hurry."— The  Enymeer. 


MEASUREMENT  CONVERSIONS 

(English  and  Erencli) : 
28  GRAPHIC  TABLES  OR  DIAGRAMS. 
Showing  at  a  glance  the  Mutual  Conversion  of  Measukembnts 
in  Different  Units 

Of  Lengths,  Areas,  Volumes,  Weights,  Stresses,  Densities,  Quantitie* 
of  Work,  Horse  Powers,  Temperatures,  &o. 
For  the  use  of  Engineers,  Surveyors,  Architects,  and  Contractors. 
In  4to,  Boards.     7s.  6d. 


•  *  Prof  Smith's  Conversion-Tables  form  the  most  unique  and  com- 
prehensive" collection  ever  placed  before  the  profession.  By  their  use  much 
K  and  labour  will  be  saved,  and  the  chances  of  error  m  calcu  ation 
Siished.  It  is  believed  that  henceforth  no  Engineer's  Office  will.be 
considered  complete  without  them. 

"  The  work  la  IHTALUABIB."— Coilwi-v  Guardian. 

""'^.^rofrihr^^^^^^^^^ 


LONOON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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In  Large  8vo.    Handsome  Cloth.    10s.  Gd. 

CHEMISTRY  FOR  ENGINEERS. 

BY 

BERTRAM  BLOUNT,     and         A.  G.  BLOXAM, 

F.I.C,  F.C.S.,  A.I.C.E.,  F.I.O.,  F  C  S  , 

Consulting  Cliemist  to  tlie  Crown  Agents  for  Consulting  Chemist,  Head  of  the  Ohemlstrr 

the  Colonies.  Department,  Goldsmiths'  Inst.,  3  „ 

New  Cross. 


GENERAL  CONTENTS.— Introduction-Cliemlstry  of  tlie  Cblef  Materials 
of  Construction— Sources  of  Energy— Chemistry  of  Steam-raising— Chemis- 
try of  Lubrication  and  Lubricants— Metallurgical  Processes  used  In  tlia 
Winning  and  Manufacture  of  Metals. 

"  The  authors  have  sccceedkd  beyond  all  expectation,  and  have  produced  a  work  which 
inonld  Klve  fiiesh  power  to  the  Engineer  and  Manufacturer."— TAe  Times. 
K.,.  "PRACTICAL  THnonaHonT   ...  an  admirable  text-book,  useful  not  only  to  Studenta, 
but  to  BnQiNBERs  aud  Manaqebs  op  works  in  preventino  waste  and  impbovino  PROCBaaM."— 
acotsman. 

■^"rtby  to  take  Hioa  bank  .  .  .  treatment  of  the  subject  of  OABEona  ytJEL 
pirtlcularly  good.  ,  .  Water  OAa  and  its  production  clearly  worked  out.  .  .  .  W« 
WAEUiT  RECoiiMEND  the  work."— /ourjioi  o/" Gas  iti7A(t«!7 


For  Companion  Voliime  by  the  same  Authors,  see  "CHEMiSTfiY 
PGR  Manufacturers,"  p.  71, 


Works  by  WALTER  R.  BROWNE,  M.A,  M.InslC.E., 

Late  Fellow  of  Trinity  College,  Cambridge. 

THE   STUDENT'S  MECHANICS: 

An  Introduction  to  the  Study  of  Force  and  Motion. 

With  Diagrams.    Crown  8vo.    Cloth,  4s.  6d. 

FOUNDATIONS   OF  MECHANICS. 

Papers  reprinted  from  the  Engineer.    In  Crown  8vo,  ig. 


Demy  8vo,  with  Numerous  Illustrations,  9s 

FUEL   AND  WATER  : 

A  Manual  for  Users  of  Steam  and  Water. 

-  '•°'w'?A?.nTo?NtTA"c-'E'™'  *™ 

■ "  n,.  <:  ^'P"^^*'*"^  •  t-omposition,  Purification-Prevention  of  Scale,  &c.,  ftc 

L0NDO«:  CHARLES  GRIFFIN  i  CO.,  LIMITED.  EXETER  STREET,  STItAND. 
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CHARLES  GRIFFIN  &  CO.'S  PUBLICATIONS. 


GRIFFIN'S  LOCAL  GOVERNMENT  HANDBOOKS. 

WORKS  SUITABLE  TOR  MUNICIPAL  AND  COUNTY'  ENGINEERS, 
ANALYSTS,  AND  OTHERS. 

Gas  Manufacture  (The  Chemistry  of).   A  Handbook  on  the  Pro- 

Uuction,  Purification,  and  Testing  of  Illuminating  Gas,  and  the  Assay  of  the  Bye- 
Product  of  Gas  Manufacture.  By  W.  J.  A.  Botteiifif.li>,  M.A.,  IM.C,  I'.C.S.  With 
numerous  Illustrations.  Handsome  Cloth.  Second  Edition,  Revised  and  Enlargeil. 
30s.  Gd.  [See  page  77. 

"Well  deserving  a  place  in  every  gas  engineering  library."— lAotMnaio/ Gas  hightimj. 

Central  Eleetrieal  Stations  :  Their  Design,  Organisation,  and  Manage- 
ment.   By  C.  H.  WOEDINGHAM,  A.K.C.,  M.Inst.U.E. 

1)  or  detaiis  see  opposite  page. 


Sewage  Disposal  Works  :  A  Guide  to  the  Construction  of  Works  for 
the  Prevention  of  the  Pollution  by  Sewage  of  Rivers  and  Estuaries.  By  W.  Santo 
Crimp,  M.Inst.C.E.,  P.G.S.  Second  Edition,  Revised  and  Enlarged.  Large  8vo, 
Handsome  Cloth.    With  37  Plates.   Price  30s.  [See  page  70. 

"The  MOST  COMPLETE  AND  BEST  TREATISE  On  the  Subject  which  has  appeareil  in  our 

anguage." — Edinburgh  Medical  Journal. 

Calcareous  Cements  :  Their  Nature,  Preparation,  and  Uses.  With 
some  Remarks  upon  Cement  Testing.  By  Gilbert  Redgrave,  Assoc.Inst.C.E. 
Large  Crown  Svo.  With  Illustrations,  Analytical  Data,  and  Appendices  on  Costs,  &c. 
8s.  6d.  [See  page  76. 

"Invaluable  to  student,  architect,  and  engineer." — Building  Xews. 


Road  Making  and  Maintenance  :  A  Practical  Treatise  for  Engineers, 
Surveyors,  and  others.  With  an  Historical  Sketch  of  Ancient  and  Modern  Piactice. 
By  TII03IAS  AlTKEN,  Assoc.M.Inst.C.E.,  Member  of  the  Association  of  Municipal 
and  County  Engineers ;  Member  of  the  Sanitary  Inst.  ;  Surveyor  to  the  County 
Council  of  Fife,  Cupar  Division.  Large  Svo,  Handsome  Cloth,  with  numerous 
Plates,  Diagrams,  and  Illustrations.   21s.  [See  page  77. 

"Should  be  on  the  reference  shelf  of  every  Municipal  and  County  Engineer  in 

the  United  Kingdom."— T/iC  Surveyor. 

Light  Railways  at  Home  and  Abroad.  Bj^  William  Henhy  Cole, 

M.Inst.C.E.,  late  Deputy  Manager,  North-Western  Railway,  India.  Large  Svo, 
Handsome  Cloth,  Plates  and  illustrations.    ICs.  [See  page  30. 

"  Will  remain  for  some  time  yet  a  Standard  Work  in  everything  relating  to  Light 
Railways."— y/ic  Engineer.  

Practical  Sanitation  :  A  Handbook  for  Sanitary  Inspectors  and  others 
interested  in  Sanitation.  By  Geo.  Reip,  M.D.,  D.P.U.,  .>ellow  of  the  Sanitary 
Institute,  Medical  Officer,  Staffordshire  County  Council.  With  Appendix  on 
SaSy  Law,  by  Herbert  Manley,  M.A.,  M.B.,  D.P.H.  Seventh  Edition, 
Cloth  6s  [oGe  page  /b. 

"A  HANDBOOK  useful  to  Sanitary  Inspectors,  and  all  interested  in  Sanitary 

xnaiteis."— Sanitary  Record.  

COMPANION  VOLUME  TO  ABOVE. 

<;nnitarv  Engineering:  A  Practical  Manual  of  Town  Drainage  and 

^  S-^e^ and  Refuse  ctposal.  By  Prank  Wood,  A.M.Iust.C.E.,  P  G.S.  Fully 
Illustrated.    [Seepage  ,u. 

TlaiPV  Chemistry:  A  Practical  Handbook  for  Dairy  Managers,  Chemists, 
and  Analysts.  By  H.  DrooP  Richmond,  F.C.S.,  Chemist  to  the  Aylesbury  DauT 
Company  With  Tables,  Illustrations,  &c.  Handsome  Cloth,  Ifis.  [See  page  , i. 
"The  BEST  contribution  to  the  subject  that  has  yet  appeared.  —The  Lancet. 

FlPSh  Foods:  With  Methods  for  their  Chemical,  Microscopical,  and 
Bart  etiological  Examination.  A  Handbook  for  Medical  Men,  Inspectors,  Aiialys  s, 
nmfoXis  Bv  C  Tnsworth  Mitchell,  B.A.,  F.LC,  Mem.  Council  Soc.  of  Public 
Inilys  s  Wi?h  numemus  Illustrations  a,  d  a  coloured  Plate  10s  6.K  ^See  page  ,S^ 
"  WILL  SAVE  Medical  Men,  Analysts,  Sanitary  Inspectors,  and  otheis  an  INHNITE 

AMOUNT  OF  REFERENCE."- r/iC  Lancet.   

Pnortq-  Their  Composition  and  Analysis."  By  A.  Wyntkr  Blyt", 
^°Sl.C.S  ,  F.C.S.:Pub\ic  Analyst  for  the  CoLty  of  Devon.   With  ™| *o>ding 
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IMPORTANT  NEW  WORK.    READY  SHORTLY. 

In  Large  Svo.    Handsome  Cloth.     Projusely  lUustraled  with  Plates, 

Diw^rams,  and  Figures. 

CENTRAL  ELECTRICAL  STATIONS: 

Their  Design,  Org-anisation,  and  Management. 

Including  the  Generation  and  Distribution  of  Electrical 

Energy. 

By  CHAS.   H.  WORDINGHAM, 

A.K.C,  M.lNST.C.E.,  M.Inst.Mech.E., 
Late  Member  of  the  Council  of  the  Institute  oT  Electrical  Engineers,  and  Electrical 
Engineer  to  the  City  of  Manchester. 


CONTENTS. 

Introductory.— Central  Station  Work  as  a  Profession.— Central  Station  Supply  as  an  In- 
vestment—The  Establishment  of  a  Central  Station  —Systems  of  Supply.— Choice  of  Site- 
Architectural  Features.  —  Choice  of  Plant  and  General  Design.  —  Boilers  —  Systems  of 
Draught  and  Waste  Heat  Economy.— Methods  of  Firing  Boilers  -  Coal  Handling.  Weighing, 
and  Storing.— Feeding  of  Boilers.— The  Transmission  of  Steam.— Generators.— Condensing 
Appliances.— SwitchmgGear,  Instrunient.s,  and  Connections.— Distributing  Mains.— Drawing- 
in  Systems. — Built-in  Systems,  Dielectrics. — Insulation,  Resistance,  and  Cost. — Distributing 
Networks —Service  Mains  and  Feeders.— Testing  of  Mains.— Recording  and  Laying  of 
Mains.— Meters  and  Appliances  on  Consumers'  Piemises.— Standardising  and  Testing  Labor- 
atory—Secondary Batteries.— Street  Lighting —Cost  of  Production.— Methods  of  Charging. 
—Regulations  of  Consumer's  Installations.— General  Organisations  of  a  Central  Station  — 
rhe  Generating  Station— The  Mains  Department  —The  Installation  Department.— The 
Standardising  Department.— The  Drawing  Office,  Transforming  Stations,  and  Street  Light- 
ing.—1  he  Clerical  Department.— The  Consumer.— The  Routine  and  Main  Laying.— Index. 


MONRO  &  JAMIESON'S  ELECTRICAL  POCKET-BOOK. 

Fourteenth  Edition,  Revised  and  Enlarged. 

A  POCKET-BOOK 


OF 


ELECTRICAL  RULES  &  TABLES^ 

FOR  THE  USE  OF  ELECTRICIANS  AND  ENGINEERS 

By  JOHN  MUNRO,  C.E.,  &  Prof.  JAMIESON,  M.Inst.C.E.,  F.R.S.B 
With  Numerous  Diagrams.    Pocket  Size.    Leather,  8s.  6d. 
GENERAL  CONTENTS. 

Ciblef  "Tebr'nT'^Fr  -  Testing.  -  Conductors.  -  Dielectrics.  -  Submarine 

Motors.- fransformers.-Electnc  Light  ng.-Miscellaneous.-Logarithms.-Appendices 
riveU^-'SX./^I^''''""-    •    •    ■    Worthy  of  the  highest  commendation  we  can 
EM:iUy£,'!"'  °^  """"^    """^    JAM.KSON-,  POCKKT-BOOK.-- 
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By  PROFESSORS  J.  H.  POYNTING  &  J.  J.  THOMSON. 

In  Large  8vo.    Fully  Illustrated. 

A  TEXT-BOOK  OF  PHYSICS 

COMPRISING 

PROPERTIES  OF  MATTER;  SOUND;  HEAT;  MAGNETISM 
AND  ELECTRICITY;    AND  LIGHT. 

BY 

J.  H.  POYNTING,  J.  J.  THOMSON, 

SC.D.,  F.R.S.,  AND  a.k;  P.E.S., 

Lata  Felloiv  of  Triuity  College,  Cambridge;  Fellow  of  Trinity  College,  Cambridge;  Prot 

ProfeBsor  of  Physics,  Masou  College,  of  Experimental  Physics  in  the  Universlt/ 

Birmingham.  of  Cambridge. 


Volume  already  published,  Second  Edition,  Price  Ss.  6d. 

S  O  XJ  1^ 

Contents. — The  Natare  of  Sound  and  its  chief  Characi eristics. —The  Velocity  of  Sound 
In  Air  and  other  Modia.— Reflecioa  and  Refraction  of  Sound.— Frequency  and  Pitch  of 
Notes.— Hesonance  and  Forced  Oscillations.- AnalyelB  of  Vibrations.— The  Transverse 
Vibrations  of  Stretched  Strings  or  Wires —Pipes  and  other  Air  Caviliea.— Hods. — PIate». 
—Membranes. — Vibrations  maintained  by  lUat. — Sensitive  Flames  and  Jets. — Musical 
Sand. — The  Superposition  of  Waves.— Index. 

"Theworlc  .  .  .  may  be  recommended  to  anyone  desirous  of  po.'isossing  an  east, 
CP-TO-i>A.TE  Stakdaud  Treatise  on  Aconstlcs." — Literature. 

"  Very  clearly  written.  .  .  .  The  names  of  the  authors  are  a  guarantee  of  the 
eciEtiTlFlo  ACOOiiACY  and  Dp-To-DATE  CHARACTER  of  the  VTOr'k."— JiJucat ional  Times. 


Introductory  Volume,  fully  Illustrated.    At  Press. 

Contents. —  Gravitation.  — The  Acceleration  of  Gravity.  —  Elasticity.— Stresses  and 
Strains -Torsion.— Bending  of  Rods.— Spiral  Springs.— Co  lision.— Compressibility  of 
Liquids.— Pressures  and  Volumes  of  Gases.— Thermal  Effects  Accompjuying  Strain.— 
Cipillarity.— Surlace  Tension.- Laplace's  Theory  of  Capillarity.— diffusion  of  L-.quida - 
Diffusion  ot  Gases.— Viscosity  of  Liquids. 


In  large  8vo,  with  Bibliography,  Illustrations  in  the  Text,  and  seven 
Lithographed  Plates,     I2S.  6d. 

THE  MEAN  DENSITY  OF  THE  EARTH: 

An  Essay  to  which  the  Adams  Prize  was  adjudged  in  1893  in 
the  University  of  Cambridge. 

BY 

J.  H.  POYNTING,  Sc.D.,  F.R.S., 

Late  Fellow  of  Trinity  College,  Cambridge;  Professor  of  Physics,  Mason 

College,  Birmingham. 
"  An  apconnt  of  this  subieot  cannot  fail  to  be  of  obeat  and  obkbbal  iiitsebst  to  the  scientific 
mlnrt  FaS^lv  is  this  the  case  when  the  account  is  given  by  one  who  has  contributed  so 
5^!?.M,.r?lSf  as  fias  Prof  '^'oynting  to  our  present  state  of  knowledge  with  respect  to  a  very 
Sfflcult  sub%?t.  .  Remarkably  has  Newton  a  estimate  been  verffled  by  Proh  PojntlnK.-- 
Athenoeum.  .  .  
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§6.  GRIFFIN'S  NAUTICAL  SERIES. 

Edited  by  EDW.  BLACKMORE, 
Master  Mariner,  First  Class  Trinity  House  Certificate,  Assoc.  Inst.  N.A. ; 
And  Wbitten,  mainly,  by  Sailoks  for  Sailors. 


"This  admieable  series."— Fairp^ay.       "A  vert  useful  series."— J^aJure. 

"The  volumes  of  Messrs.  Griffin's  Nautical  Series  may  well  and  profitably  be 
read  by  all  interested  in  our  national  maritime  progress."— Jtf Engineer. 

"Evert  Ship  should  have  the  whole  Series  as  a  Reference  Librart.  Hand- 
SOMELT  BOUND,  CLEAKLT  PRINTED  and  ILLUSTRATED."— iiijcrpooi  Joiim.  of  Commerce. 

The  British  Mercantile  Marine  :  An  Historical  Sketch  of  its  Rise 
and  Development.   By  the  Editor,  Capt.  Blackmore.   3s.  6d. 
"  Captain  Blackraore's  SPLENDID  BOOK   .    .    .    contains  pai'agraphs  on  every  point 
of  interest  to  the  Merchant  Marine.   The  243  pages  of  this  book  are  the  most  valu- 
able to  the  sea  captain  that  have  EVER  been  compiled.  "—il/c?-c/ia?i«  Service  Review. 

Elementary  Seamanship.    By  D.  Wilson-Baekeb,  Master  Mariner, 
r.B.S.E.,  F.R.G.S.   With  numerous  Plates,  two  In  Colour's,  and  Frontispiece. 

Second  Edition,  Revised.  6s. 

'This  admirable  manual,  by  Capt.  Wilson  Barker,  of  the  '  Worcester,'  seema 

to  US  perfectly  DESIQNED."— Xt/ieJKEUjn. 


Know  Your  Own  Ship  :  A  Simple  Explanation  of  the  Stability,  Con- 
struction, Tonnage,  and  Freeboard  of  Ships.   By  Thos.  Walton,  Naval  Architect. 
With  nmnerous  Illustrations  and  additional  Chapters  on  Buoyancy,  Trim,  and 
Calculations.   Fourth  Edition,  Revised  and  Enlarged.  Vs.  Cd. 
"Mr.  Walton's  book  will  be  found  wrt  useful." — The  Engineer. 

Navigation :  Theoretical  and  Practical.   By  D.  Wilson-Babkek, 

Master  Mariner,  Ac,  and  William  Allingoam.   3s.  6d. 

"Vreoisblt  the  kind  of  work  required  for  the  New  Certificates  of  competency. 
Candidates  will  find  it  invaluable."- i)«?iciee  Advertiser. 


Marine  Meteorology :  For  Officers  of  the  Merchant  Navy.  By 
William  Allingham,  First  Class  Honours,  Navigation,  Science  and  Art  Department. 
With  Illustrations,  Maps,  and  Diagrams,  and  facsimile  reproduction  of  log  page. 
7s.  6d. 

"  Quite  the  best  publication  on  this  subject."— S/jip^mj;  Gazette. 

Latitude  and  Longitude :  How  to  find  them.  By  W.  J.  Millar, 

C.E.,  late  Sec.  to  the  Inst,  of  Engineers  and  Shipbuilders  in  Scotland.  2s. 
Cannot  but  prove  an  acquisition  to  those  studying  Navigation."— J/oJ-me  Engineer. 

Practical  Mechanics  :   Applied  to  the  requirements  of  the  Sailor. 

"  wxJ^^^w^^""^?^™'  '^^^^^^^  Mariner,  F.R.A.S.  Second  Edition,  Revised.  3s.  6(1. 
WELL  WORTH  the  money  .   .    .  exceedingly  nnyswh."— Shipping  World. 

Trigonometry :  For  the  Young  Sailor,  &c.  By  Rich.  C.  Buck,  of  tlie 
PrUiTss  Training  College,  H.M.S.  "  Worcester."  Second  Edition,  Revised. 

"This  EMINENTLT  PRACTICAL  and  reliable  vo\Msae."~Schoohnaster. 

Practical  Algebra.    By  Rich.  C.  Buck.    Companion  Volume  to  the 

above,  for  Sailors  and  others    Price  3s  6d 

"  It  is  JUST  THE  BOOK  for  the  young  sailor  mindful  of  progress.  -Nautical  ilagazitie. 

"^^M  A^^TL^D^nM?^  ?^  Shipmasters.  By  Benedict  Wm.  Ginsbuhg, 
M.A.,  LL.D.,  of  the  Inner  Temple  and  Northern  Circuit;  Barrister-at-Law.  Price 

"  Invaluable  to  masters.   ■  .  .  We  can  fully  recommend  \k."-Shipping  Gazette. 

^  ?id'!!*^>^^  ^^^w^^r^i^^^^^^^^eipYor  Shipmasters.    Including  First 

||pL^rOre^eLTcl^=  ^^'i^i^T^^  ^^'^^-^  0--^-  « 
SOUND,  JUDICIOUS,  REALLY  HELPrOL."-i'fte  Lancet. 
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GRIFFIN'S  NAUTICAL  SERIES. 

Price  Ss.  6d.  Post-free. 

rj-i  -pq-  -p-i 

British  Mercantile  Marine. 

By  EDWAED  BLACKMORE, 

MASTER  MARINER;   ASSOCIATE  OF  THE  INSTITUTION  OF  NAVAL  ARCHITECTS- 
MEMBER  OF  THE  INSTITUTION  OF  ENGINEERS  AND  SHIPBUILDERS 
IN  SCOTLAND;  EDITOR  OH  GRIFFIN'S  "NAUTICAL  SERIES." 

General  Contents.— Historical  :  T"rom  Early  Times  to  1486-Pn,gres8 
under  Henry  VIII.— To  Death  of  Mary— During  Elizabeth's  Eeign-TJp  to 
the  Eeign  of  William  III.— The  18th  and  19th  Centuries— Institution  ot 
Examinations  —  Else  and  Progress  of  Steam  Propulsion  —  Development  of 
Free  Trade— Shipping  Legislation,  1862  to  1875— "  Locksley  Hall"  Case- 
Shipmasters'  Societies— Loading  of  Ships— Shipping  Legislation,  1884  to  1894— 
Statistics  of  Shipping.  The  Pebsonnel  :  Shipowners— Officers— Mariners- 
Duties  and  Present  Position.  Education:  A  Seaman's  Education:  what  it 
should  be— Present  Means  of  Education— Hints.  Discipline  and  Duty— 
Postscript— The  Serious  Decrease  in  the  Number  of  British  Seamen,  a  Matter 
demanding  the  Attention  of  the  Nation. 

"  Interesting  and  IssTRncTiVK  .  .  .  may  be  read  witb  profit  and  enjotmiiht."— 
Glasgow  Herald. 

"Evert  branch  of  the  subject  is  dealt  with  in  a  way  which  shows  that  the  writer 
'knowB  the  ropps'  familiarly."— i)co(imaw. 

"This  ADsnEABLE  book  .  .  .  tekms  with  oBeful  information— Should  be  in  thr» 
iuinds  of  every  Sailor."— fTeifo  n  ifoi-niiig  A'etcs. 


Second  Edition.    Price  5s.  Post-free. 

A    IMCANUAI^  OF 

ELEMENTARY  SEAMANSHIP. 

BY 

D.  WILSON-BARKER,  Master  Mariner;  F.R.S.E.,  P.R.G.S.,  &o.,  &c.; 
younger  brother  of  the  trinity  house. 

With  Frontispiece,  Twelve  Plates  (Two  in  Colours),  and  Illustrations 

in  the  Text. 

General  Contents.— The  Building  of  a  Ship;  Parts  of  Hull.  Masts, 
&c. — Ropes,  Knots,  Splicing,  &c.  —  Gear,  Lead  and  Log,  &c.  —  Ringing, 
Anchors  —  Saihnaking  —  The  Sails,  &-c  — Handling  of  Boats  under  baU — 
Signals  and  Signalling— Rule  of  the  Eoad— Keeping  and  Relieving  Watch — 
Points  of  Etiquette— Glossary  of  Sea  Terms  and  Phrases— Index. 

The  volume  contains  the  new  koles  of  the  koad. 

"  Thia  ADMIRABLE  MANUAL,  by  Oapt.  Wilson-Bakkeb  of  the  '  Worcester,'  seems  to  n» 
PERFECTLT  DESIGNED,  and  holds  its  place  excellently  in  '  Griffin's  Nautical  Series.'  .  .  . 
Although  intended  for  those  who  are  to  become  Officers  of  the  Merchant  Navy,  it  will  be 
found  useful  by  ALL  YACHTSMEN."— .4 (AenjEi/m.  „       ,„  „ 

"  Five  shillings  will  be  well  spent  on  this  little  hook.  Caft.  Wilson-Barker  knowa. 
from  experience  what  a  young  man  wants  at  the  outset  of  his  career."— TAe  Engitittr. 

*,*  For  complete  List  of  Griffin's  Nautical  Ssribs,  see  p.  45. 
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GRIFFIN'S  NAUTICAL  SERIES. 

Price  3s.  6d.  Post-free. 

mACTICAH.    AND     THEORETIC  A I^. 

Bt  DAVID  WILSON-BARKER,  R.N.R.,  F.R.S.E.,  <kc.,  (fee, 

AND 

WILLIAM  ALLINGHAM, 

FIRST-OLASS  HONOURS,  NAVIGATION,  SCIENOB  AND  ART  DEPARTMENT. 

TKHftb  Vlumerous  5Uustrat(ons  aiiD  jejaminatfon  dluestfons. 

General  Contents. -Definitions-Latitude  and  Longitude-Instrumenta 
of  Navigation-Coirection  of  Courses-Plane  SaiUng-Traverae  Sailing-Day'a 
Work  -ParaUel   Sailing  -  Middle  Latitude  Sailing  -  Mercator's  Chart- 
Sailing-Position  by  Bearings- Great  Circle  Sailing 
&c  —Index^"  ^^^^       Compass  Error— Numerous  Useful  Hint^ 

fromle1fonTM,it«^n  !,°Jl  °'  "l^^s*!  the  New  Certiflcatea  of  competency  in  grades 
AdZrti^eT  ■    ■    ■    Candidates  will  find  invaluable: 

"A  CAPITAL  LITTLE  BOOK   .   .    ,    Specially  adapted  to  the  New  ExaminatioTiB  Th« 

^Worcester  '  who  ^X^rt^^'"'^''  (Caprai„-s/perin?endent  oahe^NliTcollege  H.M^ 
Worcester,  who  has  had  great  experience  in  the  higliest  problems  of  NaTisatiAn^  unrt 

Tro"7r'""''"°^°  ^"""^  °° ''''  °f  NayigatFon  and  NautiStronLy 


Handsome  Cloth.    Fiillij  Illasirated.    Is.  QJ.  Pcsl-Jree 

MARINE  METEOROLOGY, 

FOR  OFFICERS  OF  THE  MERCHANT  NAVY. 
Br  WILLIAM  ALLINGHAM, 

Joint  Author  of  "Navigation,  Theoretical  and  Practical." 

ReS?"K^^'''f''^''P';  Diagrams,  and  Illustrations,  and  a  facsimile 
Reproduction  of  a  Page  from  an  actual  Meteorological  Log-Book 

SUMMARY  OF  CONTENTS. 

logic\7rorBoX-A\":^*;?p'i;:?i^  Su^^ 

AVinds.-Wind  Force  Scales -HistSfo^  Temperatures.- 
Storm  Tracks.-,Solution  of  tlie  Cyc^lone  Problenf  n*rP°n  V^""'  =""1 
chronous  Charts.-Dew,  MietrFoE-s   nml  7,  Ourrents.-Icebergs.-Syn- 

Mirage,  Rainbovvs,  Coronas  Sos  afd  Mp?pn?c    V~?\°^^  «»d  Hail.- 

QnESTiONS.-ArpENi)lx.-lNDE.x  '       Meteors.-Lightning,  Corposants,  and  Auroras.- 

y^^^^^t^^^'^l.^JS^^^y  t'-  "0-  .NTKn.BT,N«,  on  this  sulOcct  cvc»- 
\*  For  Complete  List  of  Griffin's  Nautical  Series,  see  p.  45. 
LONDON:  CHARLES  GRIFFIN  &  CO..  LIMirED.  EXETER  STREET.  STRAND. 
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GRIFFIN'S  NAUTICAL  SERIES. 

Second  Edition,  Revised.    With  Numerous  Illustratious.    Ss.  6d. 

Practical  Mechanics: 

Applied  to  the  Requirements  of  the  Sailor. 
By   THOS.  MACKENZIE, 

Master  Mariner,  F.R.A.S. 
General  Contents. — Resolution  and  Composition  of  rorces— Work  done 
by  Machines  and  Living  Agents— The  Mechanical  Powers:  The  Lever; 
Derricks  as  Bent  Levers — The  Wheel  and  Axle  :  Windlass  ;  Ship's  Capstan ; 
€rab  Winch— Tackles  :  the  "Old  Man"— The  Inclined  Plane;  the  Screw— 
The  Centre  of  Gravity  of  a  Ship  and  Cargo  —  Relative  Strength  of  Rope  : 
Steel  Wire,  Manilla,  Hemp,  Coir — Derricks  and  Shears — Calculation  of  the 
Cross-breaking  Strain  of  ]?ir  Spar — Centre  of  Effort  of  Sails — Hydrostatics  : 
the  Diving-bell ;  Stability  of  Floating  Bodies  ;  the  Ship's  Pump,  &c. 

"  This  EXCELLENT  BOOK  .  .  .  contains  a  L ARSE  AMOUNT  of  information. " 
— Nature. 

"  Well  worth  the  money  .  .  .  will  be  found  exceedingly  helpful." — 
Shipping  World. 

''No  Ships'  Officers'  bookcase  will  henceforth  be  complete  without 
Oaptain  Mackenzie's  '  Practical  Mechanics.'  Notwithstanding  my  many 
years'  experience  at  sea,  it  has  told  me  hmi}  much  more  there  is  to  acquire." — 
{Letter  to  the  Publishers  from  a  Master  Mariner). 

"  I  must  express  my  thanks  to  you  for  the  labour  and  care  you  have  taken 
in  'Practical  Mechanics.'  .  .  .  It  is  a  life's  experience.  .  .  . 
What  an  amount  we  frequently  see  wasted  by  rigging  purchases  without  reason 
and  accidents  to  spars,  &c.,  &c. !  'Practical  Mechanics'  would  save  all 
IHIS."— (Letter  to  the  Author  from  another  Master  Mariner). 


WORKS  BY  RICHARD  C.  BUCK, 

of  the  Thames  Nautical  Training  OoUege,  U.M.S.  '  Worcostor.' 

A  Manual  of  Trigonometry: 

With  Diagrams,  Examples,  and  Exercises.   Post-free  3s.  6d. 

Second  Edition,  Revised  and  Corrected. 

*,*  Mr.  Buck's  Text-Book  has  been  specially  prepared  with  a  view 

■60  the  New  Examinations  of  the  Board  of  Trade,  in  which  Trigonometry 

is  an  obligatory  subject. 

"This  EnirNKNTLT  PKACTicAt,  and  BELiADLE  ■voLrmE."—Sc!mlmaster. 

A  Manual  of  Algebra. 

designed  to  meet  the  Requirements  of  Sailors  and  others.    Price  8s.  6d. 

«  *  These  elementary  works  on  algebra  and  trigonomktrt  are  written  specially  for 
thoBe*who  wiU  have  little  opportunity  of  consalting  a  Teacher.  They  are  books  fof ''se'* 
Stii  "  All  but  the  simplest  explanations  haye,  therefore,  been  avoided,  and  answem  to 
S^B^xeroiseB  are  given.  Any  person  may  readily,  by  careful  study,  become  master  of  the^ 
Jinntents  and  thui  lay  the  foundation  for  a  further  mathematical  course,  if  desired.  It  U 
honed  that  to  the  younger  Officers  of  our  Mercantile  Marine  they  will  be  found  decided^ 
fle^ioeable    The  Examples  and  Exercises  are  taken  from  the  Examination  Paper,  .et  for 

*^'*?.'brrl°y'™^^^^^^^^^  .    .    •  A  flrst-rate  Elementary  Algebra.  - 

Nautical  Magazine. 

\*For  complete  List  of  Griffin's  Nautioal  Sbries,  see  p.  45.  ^ 
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GRIFFIN'S  NAUTICAL  SERIES. 

In  Crown  Svo.    Handsome  Cloth.    4s.  6d.  Post-free 

THE  LEGAL  DUTIES  OF  SHIPMASTERS. 


BY 


BENEDICT  WM.  GINSBUEG,  M.A.,  LL.D.  (Cantab.), 

Of  the  Inner  Temple  and  Northern  Circuit;  Barrister-at-Law. 
General  Contents.— The  Qualification  for  the  Position  of  Shipmaster— The  Con- 
tract with  the  Slupowner— The  Master's  Duty  in  respect  of  the  Crew :  Engagement  • 
Apprentices;  Discipline ;  Provisions,  Accommodation,  and  Medical  Comfortsl  Payment 
of  Wages  and  Discharge-The  Master  s  Duty  in  respect  of  the  Passengera-The  Master's 
"'''r?^'P°y"J?''''"^!~^iif  Master's  Duty  in  respect  of  the  Cargo-The  Master's 
Ma  J  ■  °^  ?^  Mjl^ter  a  Duty  to  certain  Public  Authorities-The 

^nnn  ir..|i'^^Vt°f^f'^4'°''f  ^'^-^als.  Flags,  and  Light  Dues-The  Master's  Duty 

B^^^Af  Tl<,/V*''?-J°'f'^  of  Discliarge-Appendices  relative  to  certain  Legal  Matters  : 
Hnn»  T  fJ"^?  Certificates,  Dietaiy  Scales,  Stowage  of  Grain  Cargoes,  Load  Line  Begula^ 
tlons,  Life-saving  Appliances,  Carnage  of  Cattle  at  Sea,  .fee,  &e.--Copious  Index 

^  Crown  Svo,  with  Diagrams.    28.  Post-free. 

Latitude  and  Longitude: 

5iow   to   Fixi^L  tlsexxi. 

By  W.  J.  MILLAR,  C.E., 

Lati  Secrelary  to  the  Init.  of  Engineers  and  ShipbuUden  in  Scotland. 

"  Concisely  and  cleakly  written  pjinnnf  imf  r.,.„„„  „  • 

to  those  studying  Navigation,  "-ya^ie  jinffiJeT  ^^^^  ^^l'^^^**^"** 

Enffin^^°  ''''^^  ^"'^     ''^''^^  ^'^'^  ^^'^^^        CLEAR."- rA* 


FIRST  AID  AT  .Qf/i 

Second  Edition,  Revised.   With  Coloured  Plates  and  Numerous  Illustra 
tions,  and  comprising  the  latest  Regulations  Respecting  the  Carriage 
of  Medical  Stores  on  Board  Ship.    Post-free  6s 

A  MEDICAL  AND  SURGICAL  HELP 

FOR  SHIPMASTERS  AND  OFFICERS 
//V  THE  MERCHANT  NAVY. 


BY 


WM.     JOHNSON    SMITH,    F  R  0  S 

.  .  Th„  «    .  ^'""'""^  S^''"''"'^  Hospital.'Greenwicll: 

os6*fal  an7'^'a5^'Lble°;"o"k'.°'7t  iB^'nledreL^'t^^^^^^^^^^  'f.^""'"''  exceedingly 

ra^cTiCALEXPEuiENCE  amongst  Seamen  ^        "  "        outcome  of  many  ye^J 

Sound,  junicions,  really  helpful  "-The  Lancet. 

 VLggLg^mplete  List  of  Griffin's  Nautical  Series,  see  p.  45. 
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GRIFFIN'S  NAUTICAL  SERIES. 

Fourth  Edition.    Revised  througlwut,  u-ith  additional  Chapters  on 
Trim,  Buoyancy,  and  Calculations.    Nvmerous  lUualralions, 
Handsome  Cloth,  Crown  Svo.    7s.  6d. 

KNOW  YOUR  OWN  SHIP. 

By  THOMAS  WALTON,  Naval  Architect. 

SPECIALLY  ARRANGED   TO   SUIT  THE  REQUIREMENTS   OF   SHIPS'  OFFICERS, 
SHIPOWNERS,  SUPERINTENDENTS,  DRAUGHTSMEN,  ENGINEERS, 
AND  OTHERS. 

This  work  explains,  in  a  simple  manner,  such  important 
Bubjects  as : — 

Displacement, 
Deadweight, 
Tonnage, 
Freeboard, 
Moments, 
Buoyancy, 
Strain, 
Structure, 


Stability, 

Rolling, 

Ballasting, 

Loading, 

Shifting  Cargoes, 

Admission  of  Water, 

Sail  Area, 

&c.,  &c. 


"  The  little  book  wiU  be  found  exceedingly  handy  by  most  officers  and 
cfficials  connected  with  shipping.  .  .  .  Mr.  Walton's  work  wiU  obtain 
LASTING  SUCCESS,  because  of  its  unique  fitness  for  those  for  whom  it  has  been 
WTxtten." Shipping  World. 

"  An  EXCELLENT  WOKK,  full  of  solid  instruction  and  invaluablb  to  every 
officer  of  the  MercantHe  Marine  who  has  his  profession  at  heart."— Shipping.^ 

"  Not  one  of  the  242  pages  could  weU  be  spared.  It  wiU  admirably  fulfil  its 
purpose  .  .  useful  to  ship  owners,  ship  superintendents,  ship  draugHts- 
men,  and  all  interested  in  shipping."— Liverpool  Journal  of  Commerce. 

"  A  mass  of  very  useful  information,  accompanied  by  diagrams  and  illug- 
trations,  is  given  in  a  compact  iorm."- Fair  play. 

"We  have  found  no  one  statement  that  we  could  have  wished  differently 
exDressed  The  matter  has,  so  far  as  clearness  allows,  been  admirably  con- 
densed, and  is  simple  enough  to  be  understood  by  every  seaman.  "-ilfar.n« 
Jingineer,   

BY  THE   SAME  AUTHOR. 

The  Constructioa  and  Maintenance  of  Steel  Ships. 

(See  page  380  

LONDON:  CHARLES  GRIFFIN  &  CO,,  LIMITED,  EXETER  STREET,  STRAND. 


QEOLOOY,  MINING,  AND  METALLVROY. 


§§7-8.  Griffin's  Geological,  Prospecting,  Mining,  and 
Metallurgical  Publications. 


FAGB 


Geolog-y,  Stratigrraphical,      K.  Etheridge,  F.B.S.,  .      .  52 

„    Physical,      .      .      Prof.  H.  G.  Seeley,  .      .  52 
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Griffln's  "New  Land"  Series,  Ed.  by  Prof.  Cole,    .       .  54 

1.  PPOSpecting- for  Minerals,  S.  Herbert  Cox,  A.R.S.M.,  .  55 
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52  CHARLES  QRIFFIN  &  OO.'S  PUBLICATIONS. 


Demy  8vo,  Handsome  cloth,  18s. 

Physical  Geology  and  Pakontology, 

OJV   TBB  BASIS  OF  PHILLIPS. 

BY 

HARRY    GOVIER    SEELEY,  F.R.S., 

PROFESSOR  OF  CHOGRAPHY  IN  KING'S  COLLBGK,  LONDON. 

TOftb  ffi'ontlspfece  In  Cbromo^Xltbograpbg,  an&  Sllustratlone. 

"  It  is  impossible  to  praise  too  highly  the  research  which  Professor  Seeley's 
*  Physical  Geology  evidences.  It  is  far  more  than  a  Text-book — it  ia 
a  Directory  to  the  Student  in  prosecuting  his  researches." — Presidential  Ad- 
dress to  the  Geological  Society,  1885, li^  Rev.  Prof.  Bonney ,  D.Sc,  LL.D.,  F.R.S. 

"Professor  Seeley  maintains  in  his  'Physical  Geology'  the  high 
reputation  he  already  deservedly  bears  as  a  Teacher."  —  Dr.  Henry  Wood- 
•ward,  F.R.S. ,  in  the  "  Geological  Magazine.'" 

"  Professor  Seeley's  work  includes  one  of  the  most  satisfactory  Treatises 
on  Lithology  in  the  English  language," — American  Journal  of  Engineering. 


Demy  Svo,  Handsome  cloth,  SJfs. 

StratigrapMcal  Geology  &  Palaeontology, 

ox  THE  BASIS  OF  PHILLIPS. 

BY 

ROBERT   ETHERIDGE,   F.  R.  S., 

or  TMH  NATURAL  HIST.  DEPARTMENT,  BRITISH  MUSEUM,  LATE  PALyCONTOLOGIST  TO  THE 
GEOLOGICAL  SURVEY  OF  GREAT  BRITAIN,  PAST  PRESIDENT  OF  THE 
GEOLOGICAL  SOCIETY,  ETC. 

Mttb  ^ap,  mumerous  Uablcs,  anC»  trbirtBsgij  piatea. 

"  No  such  compendium  of  geological  knowledge  has  ever  been  brought  together  b«(o«."— 
Wsnminster  Review. 

"If  Prof.  Skeley's  volume  was  remarkable  for  its  originality  and  the  breadth  of  iti  view^ 
Mr  Ethbeidge  fully  justifies  the  assertion  made  in  his  preface  that  his  book  differs  in  cou- 
itniction  and  detail  from  any  known  manual.    .    .    .    Must  take  high  rank  among  wobx* 

of  reference."— 


OPE^-fllR  STUDIES  \t  GEOLOGY: 

An  Introduction  to  Geolog-y  Out-of-doors. 

By  professor  GRENVILLE  COLE,  M.R.I.A.,  F.G.S. 

For  details,  see  Griffin's  Introductory  Science  Series,  p.  85.  

LONDON:  CHARLES  GRIFFIN  %  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


PRACTICAL  QEOLOQY  AND  PROSPECTING. 


Just  out.    Crozvn  Svo.    Handsome  Cloth.    2s.  6d. 

EESEARCHES  ON  THE  PAST  AND  PRESENT  HISTORY 

OF 

THE    EARTH^S  ATIVIOSPHERE. 

Including  the  latest  Discoveries  and  their  Practical  Applications. 

By  dr.  THOMAS  LAMB  PHIPSON. 

PART  I.— The  Earth's  Atmosphere  in  Remote  Geological  Periods. 
PART  II.— The  Atmosphere  of  our  Present  Period. 
Appendices  ;  Index. 

*»*  Dr.  Phipson's  work  presents,  amidst  much  which  is  of  interest  to  the 
Scientist  and  the  General  Reader  alike,  a  short  resw/id  of  his  discovery  of  the 
origin  of  Atmospheric  Oxygen,  the  existence  of  which  he  attributes  wiiolly  to 
the  action  of  Solar  Radiation  upon  vegetable  life.  The  book  will  be  found 
replete  with  much  that  is  new,  curious,  and  interesting,  both  in  connection  with 
Weather  Lore,  and  with  Scientific  Meteorology.— A^oie. 


By  GRENVILLE  A.  J.  COLE,  M.R.I.A.,  F.G.S., 

Professor  of  Geology  in  the  Royal  College  of  Science  for  Ireland. 

See  also  fage  85  and  the  t-wo  joUowivg  pages  (54,  55). 

.AIDS  iisr 
PRACTICAL    GEOLOGY  s 

WITH  A  SECTION  ON  PALEONTOLOGY 

By  PROFESSOR  GRENVILLE  COLE,  MRIA    F  G  S. 

THIRD  EDITION,  Revised  and  in  pan  Re-written.    With  Frontispiece' 
and  Illustrations.    Cloth,  los.  6d. 

GENERAL  CONTENTS,— 

PAR?    I- -Sampling  of  the  Earth's  Crust. 
PAD-T-  ."-—Examination  of  Minerals. 
PAD-T-  "//-Examination  of  Rocks. 
rAKi  t  v.— Examination  of  Fossils. 

be«n'a^"mp?ed%efore  of  minerals  and  rocks  in  a  way  that  has  nev«. 

■^-^^^-^^^V^^^^^i^^  in  the  highest  degree 

1  his  EXCELLENT  Ma  NIT*  r  11  V  ^""-'Tre. 

«atheExanUn«ionof  Fossirs  isUWH;,r  l^'*''r''?''P"^*''"="-  '  "  '  The  sectioi^ 
•fwell-digestedinfomationfrL^Jh  ■    •    •  Full 

tfNat.  Hutlry  ^  ^O""-""        ^om  personal  research."-^„,«/. 


LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMiTED.  EXETER  STREET,  STRAND. 
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CHARLES  ORIFFm  *  OO.'S  PUBLIOATIONB. 


GRIFFIN'S  "NEW  LAND"  SERIES. 

Practical  Hand- Books  for  ike  Use  of  I'rospectors,  Explorers, 
Settlers,  Colonists,  and  all  Interested  in  the  opening 
uj)  and  JJevelopme7it  of  New  Lands. 

Edited  by  GRENVILLE  A.  J.  COLE,  M.R.I.A.,  F.G.S., 
Professor  of  Geology  in  the  Royal  College  of  Science  for  Ireland. 


Now  Ready.    In  Crown  8w.    Handsome  C^oth.  5s. 
With  Numerous  Maps  Speciaily  Draiun  and  Executed  fur  this  Work. 

NEW  LANDS: 

THEIR   RESOURCES   AND  PROSPECTIVE 
ADVANTAGES. 

By  HUGH  ROBERT  MILL,  D.Sc,  LL.D.,  F.R.S.E., 

Librarian  to  the  Royal  Geographical  Society. 

Introductouy.— The  Development  of  New  Lands— The  Dominion  of 
Canada.— Canada,  Eastern  Provinces —Canada,  Western  Providences  and 
Territories.— Newfoundland.— The  United  States.— Latin  America,  Mexico.— 
Eatin  America,  Temperate  Brazil  and  Chili.— Latin  America,  Argentina.— 
The  Falkland  Islands.- Victoria.— New  South  Wales.— Queensland.— South 
Australia  —Tasmania.— Western  Australia.— New  Zealand.— The  Resources 
of  South  Africa.— Southern  Rhodesia.— Index. 

"PaINSTUUNG    .     .     .     COMl-LBlIi     .     .     .     of  preat  rRACTICAI,  ABSISTANCB.'  — 

"  .V  wmt  admirably  supplied.  .  .  .  Has  the  advantage  of  being  written  by  a  pro- 
(03s;d  Geographer.''— 6'eoyi-ai'/uca/  Joiinial. 


IN  PBEPARATION. 
BUILDING   CONSTRUCTION  in  WOOD,  STONE,  and 
CONCRETE.     By  Jas.  Lyon,  M.A.,  Professor  of  En- 
frineering  in  the  Royal   College  of  Science  for  Ireland; 
sometime  Superintendent  of  the  Engineering  Department  in 
the  University  of  Cambridge;  and  J.  Tayloe,  A.R.C.S.I. 


\*  Other  Volumes,  dealing  with  subjects  of  Primary 
IsiPORTANCK  in  tlie  Examination  and  Utilisation  of  Lands 
which  have  not  as  yet  been  fully  developed,  are  in  preparation. 

LONDON  :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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GRIFFIN'S   "NEW  LAND SERIES. 

SiscoifD  Edition,  Revised.    With  Illustrations.   Price  in  Cloth,  5s.;  strongly 
bound  in  Lea/her,  iis.  Gd. 

PROSPECTING  FOR  MINERALS. 

A  Practical  Handbook  for  Prospectors,  Explorers,  Settlers,  and  all 
interested  in  the  Opening  up  and  Deuelopment  of  New  Lands. 

By 

S.  HERBERT  OOX,  Assoc.RS.M.,  M.Inst.M.M.,  F.G.S.,  &c. 

General  Contexts  -Introduction  and  Hints  on  Geology-The  Determina- 
mXuI^m''"^'  \  ^fn  &c.-Eock-formin|  Minerals  and 

MetalJic  Minerals  of  Commercial  Value  :  Rock  Salt,  Borax,  Marbles  Litho- 

i/eposits:  Coal  and  Ores- Mineral  Veins  and  Lodes— Irregular  DeDosits— 
°luver' *  ^^f^'&'lr^l'^vial  Deposits-Noblf  Metals  f  Gold, 

Ge^^^^.  o1^^l>rpTcti^^-!!SrossSy^^^^^^^^^  Minerals-Petroleum- 
the  P^J^^^^^^^^^^:^^;;^  ^--"'^  to  those  engaged  in 


With  many  Engravings  and  Photographs.    Handsome  Cloth,  4s.  6d. 

FOOT)  STJI>PLY. 

By  ROBERT  BRUCE, 

Agricultural  Superintendent  to  the  Royal  Dublin  Society. 

With  Appendix  on  Preserved  Foods  by  C.  A.  Mitchell,  B.A  ,  F  I  C 

Cr?pT-SeedB''™Cro7,'^''v Soil-Drainage  and  Rotation  of 
Breedina    qLo^     Crops- Vegetables  and  Fruits-Cattle  and  Cattle- 

-Bristles  with  mF0R^ATi0N."-Farmer8'  Gazette 

Carnnng  in  ...  ixs  branc'h^es''^!!^,^;?^"?^^^^^^^  true  principle,  of 

Farn,^r"'°'^  i^eadable  and  valuable  book,  and  merits  an  extensive  S^LE.'-ScottUh 
"Will  prove  of  service  in  amy  part  op  the  world."-  Natim. 

LONDON:  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXETER  STREET.  STRAND. 
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ORE  &  STONE  MINING. 

BY 

C.  LE  NEVE  FOSTER,  D.Sc,  F.R.S., 

jraOFBSSOR  ok  mining,  royal  collhgh  bf  science  ;  h.m.  inspector  of  mine*. 
Fourth  Edition,  Revised,  and  brought  thoroughly  up-to-date. 
With  Frontispiece  and  716  Illustrations.    Price  348. 

"  Dr.  Foster's  book  was  expected  to  be  epoch-making,  and  it  fully  justifies  such  expeo» 
tation.  ...  A  most  admirable  account  of  the  mode  of  occurrence  of  practically  ALt 
KMOWN  MIKHRALS.  Probably  stands  unrivalled  for  completeness.  Jauntal. 

GENERAL  CONTENTS. 
INTRODUCTION.  Mode  of  Occurrence  of  Minerals.— Prospecting.— Boring. 
—Breaking  Ground.— Supporting  Excavations. -Exploitation.— Haulage  or 
Transport.— Hoisting  or  Winding.  —  Drainage.  — Ventilation.  —  Lighting.— 
Descent  and  Ascent.- Dressing-Principles  of  Employment  of  Mining  Labour. 
—  Legislailon  affecting  Mines  and  Quarries.  —  Condition  of  the  ffliner.— 
Accidents.— Index. 

"This  EPOCH-MAKING  work  .  .  .  appeals  to  men  of  experience  no  less  than  to 
students." — Berg-  und  Hiittenmdnniscke  Zeiivng. 

"  This  SPLENDID  v!OV.K.."—Ocsierr.  Zttchrft.  /iir  Berg-  und  HiittmvieseH. 


ELEMENTARY   MINING  AND  QUARRYING 

(An  Introductory  Text-book).  By  Prof.  0.  Le  Neve 
FOSTEE,  F.E.S.  I  In  Active  Preparation, 

A  TREATISE   ON  MINE-SURVEYING: 

For  the  use  of  Managers  of  Mines  and  Collieries,  Students 
at  the  Royal  School  of  Mines,  &o. 

BY  BENNETT  H.  BROUGH,  F.G.S.,  Assoc.R.S.M., 

Formerly  Instructor  of  Mine-Surveying,  Royal  School  of  Mines. 
EIGHTH  EDITION,  Revised  and  Enlarged.    With  Numerous  Diagrams, 

Cloth,  7s.  6d. 

General  Contents. 
fi^-rol  Fxnlanation^Measurement  of  Distances— Miner's  Dial— Variation  of 

^"h"  PROVED  itsefa  valuable  Text-book ;  the  bhst.  if  not  the  only  one.  m  the  Engluh 
^^^S-Kll^lTpSr^^^^^^  --<^«^==  technical  Ubrary 

complete  without  survevors  in  every  department  of  coeunercial  enterprise. 

mm:  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXETER  STREET,  STRAND. 
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A  TEXT-BOOK  OF  COAL-MINING: 

FOR  THE  USE  OF  COLLIERY  MANAGERS  AND  OTHERS 
ENGAGED  IN  COAL-MINING. 


BY 


HERBERT  WILLIAM  HUGHES,  F.G.S. 

Assoc.  Royal  School  of  Mines,  General  Manager  of  Sandwell  Park  Colliery. ' 

Fourth  Edition    /Revised  and  Greatly  Enlarged.     With  Numerous 
Additional  Illustrations,  mostly  reduced  from  Working 
Drawings. 

GENERAL  CONTENTS. 

Geology. -Search  for  Coal.— Breaking  Ground.-Sinkin^ -Preliminarv 
Operahons.  -  Methods  of  Working.  -  Haulage.  -  Winding.^-  PuiTng  -^ 
-Tnde""-^^  '"^•-^'^"'^''^     Surface-Preparation  of^Coal  forXrket. 

■T^:;^Z^:i^^Z^^,,^-^  P^^-c.  in  almas  a  book  can  be  .  .  . 
"  w-ll""^  ^^'^  recommend  the  y,ot]L.' -Colliery  Guardian. 

iP<Z,7rS°r  '"""^  "         ''"-^"""^  •'•^  "^-^  STANnA«.  WOK.  of  its  kind. "-^.W„^^„«. 


In  Large  Zvo,  with  Illustrations  and  Folding-Plates.    los.  Sd. 

Si:.  J^STINO: 

AND   THE   USE   OF  EXPLOSIVES. 

A  Handbook  ^or  Engineers  and  others  Engaged  in  Mining. 
I  unnellmg,  Quarrying,  &c. 

By  OSCAR  GUTTMANN,  Assoc.  M.  Inst.  C  E 

d«^™u.'  ''p™^ii;;5S-T,l,Sn-]^'f  ""f  Materials-Blas'ting  Pow- 
Other  Nitro-compounds-S^^n^vi^  T  ■  TT^!i[°-&'>''=^  ^"d  Dynamite- 
BlasUng-Qualk^L  Dan«rs  H  H'^^  Explosives -Other  Means  of 

Materials-iSaratus  Explosives-Choice  of  Blastiifg 

leniting  Charges-Preparation  o^mf^t^^^  ^'^'^  Mines-Means  of 

Mines^Charlmgof  wSs    nlt.^    ,  l^^^ 

hoIes-FirinKl^rawand  Fn!r^^  •     ^  °^       Charge-Blasting  in  Bore- 

Firing-ResK  Workin^vSrR^^ 
Masonry.  Iron  and  WoSsti^-s-^S^g^^ 

'■ShoulTnf '''''' '  '  ' 

-/.i  a:i'cr;^:r/^;:Sr  '°  "^'"'-^  --""^      "^aged.  in  practical  work. 
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0HARLE8  ORIFFIN  A  OO.'S  PUBLIGATJ0N8. 


NEW  VOLUME  OF  GRIFFIN'S  MINING  SERIES. 

Edited  by  C.  LE  NEVE  POSTER,  D.Sc,  F.R.S., 

H.M.  Inspector  of  Mines,  Professor  of  Mining,  Royal  School  of  Mines, 

In  Large  Svo.    Price  lOs.  Gd. 

Mine  Accounts  and  lining  Bookkeeping. 

A  Manual  for  the  Use  of  Students,  Managers  of  Metalliferous 
Mines  and  Collieries,  Secretaries  of  Mining  Companies, 
and  others  interested  in  Mining. 

With  Nuivierous  Exaiviples  taken  FROtvi  the  Actual  Practice 
OF  Leading  IVIininc  Coivipanies  throughout  the  world. 

BY 

JAMES  GUNSON  LA.WN,  Assoc.R.S.M.,  Assoc. Mem.Inst.C.E.,  F.G.S., 

Professor  of  Mining  at  the  South  African  School  of  Mines,  Capetown, 
Kimberley,  and  Johannesburg. 

General  Contents.— Introduction. — Part  I.  Engagement  and  Pay- 
ment of  Workmen.— Part  II.  Purchases  and  Sales.— Part  III.  Working 
Summaries  and  Analyses. -Part  IV.  Ledger,  Balance  Sheet,  and  Company 
Books. — Part  V.  Reports  and  Statistics. 

"It  seems  impossible  to  luegest  how  Mr.  Lawn's  book  could  be  made  more  completb  or 
more  valuable,  careful,  and  exhaustive."— /lccou»r<an(i'  Magazine. 

"Mr.  Lawn's  boolc  should  be  found  of  gbkat  use  by  Mine  Secretaries  and  Mike 
Mahagees.   It  consists  of  five  Parts."— Jo/iumiesburg  Star. 


JasT  OUT.    Large  Cro'wn  8vo.    Handsome  Cloth.    With  over  520 
Illustrations  in  the  Text.    12s.  6d. 

Practical  Coal  Mining: 

A    MANUAL    FOR    MANAGERS,  UNDER-MANAGERS, 
COLLIERY    ENGINEERS,    AND  OTHERS. 

With  Worked-out  Problems  on  Haulage,  Pumping,  Veniilalion,  die. 

By  GEORGE  L.  KERR,  M.E.,  M.Tnst.M.E., 

Colliery  Manager. 

•■The  general  ..rransement  of  the  book  ...   clo.oly  follows  that  a^^^^^^ 
but  a  gbgat  deal  op  space  is  occupieu  on  description  of  details,     liie  mtnmg 

"This  bookjoST  MEETS  the  Wants  of  Students  preparing  for  the  <^o|.'f  Y  ^^^uJ'm 
atious    I  have  decided  to  use  it  tor  our  classes  here.  ...  •    •  "'-">='•'■ 
mining  class  hi  toat  Britain.  "-T/.e  Vnnoipal  of  a  Trammg  ColUge. 
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With  Illustrations  and  Plates.    Handsome  Cloth  6s 

THE  CYANIDE  PROCESS  OF  GOLD  EXTRACTION. 

A  Text-Book  for  the  Use  of  Metallurgists  and  Students  at 
Schools  of  Mines,  &c. 

Br  JAMES   PARK,  F.G.S.,  M.Inst.M.M., 

Late  Director  Thames  School  of  Mines,  and  Geological  Surveyor  and  Mining  Geologist 
to  the  Government  of  New  Zealand. 
Fiest  En^^glish  Edition    Thoroughly  Revised  and  Greatly  Enlarged  from 
the  Third  (New  Zealand)  Edition.    With  additional  details  concernine 
tne  6iemens-Halske  and  other  recent  processes. 
Contents^ The  MacArthur  Process.-Chemistry  of  the  Process  — 
Laboratory  Experiments. -Control  Testing  and  Analysis  of  Solutions.— 
App  lances  for  Cyanide  Extraction.-The  Actual  Extraction  by  Cyanide- 
Application  of  the  Process.-Leaching  by  Agitation.-Zinc  Precipitation 
f    n      Sjemens-Halske  Process—Other  Cyanide  Processes. -Anti- 
dotes for  Cyanide  Poisoning. -Cyaniding  in  New  Zealand. 

ONTHISSUb;L'°°"TJ;^^  ""^""'"^^  ^'^^  BEST  OF  EXISTING  TREATISES 


Second  Edition.    With  Illustratiom.    Cloth,  3s.  Qd 

GETTING  GOLD- 

A  GOLD-MINING  HANDBOOK  FOR  PRACTICAL  MEN 

l\  S-        JOHNSON,  F.G.S.,  A.I.M.E., 

Life  Member  Australasian  Mine-Managers'  Aesociatioa 

(AllS^n^d  G^Sn^^d'etrl::^^^^^^^  T?f  gr^^^^l  ^™|Pp-|^^ 
Auriferous  Lodes-Auriferous  Drifts-^TnlH^^^^^^^^^  Genosiology  of  Gold- 

and  Lixiviation-Calcination  or  "  EoaSinl  "^f  0  *'^  W^f '"''^^'^  Processes 

Pochet  Size,  Strongly  hound  in  Leather.    3s  61/ 

THE  MINING  ENGINEERS'  REPORT  BOOK 

AND  DIRECTORS'  AND  SHAREHOLDERS'  GUIDE  TO  MINING  REPORTS 
^,t>,N^^  EDWIN  R.  FIELD,  M.Inst.M.M. 

.XTRBKEL?rF\\^.^i5J?P^J,^^^  Mining  Engineers  and  Managers  will  find 
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CH'ARLES  GRIFFIN  «fe  CO.'S  PUBLICATIONS. 


I^ETROLEXJIYL 

AND   ITS  PRODUCTS: 

IL   I»It  ACTIC  J5L1L,  TREATISE. 


BY 


BOYERTON 

F.RS.E.,  F.I.C, 


REDWOOD, 

Assoc.  Inst.  C.E., 


Hob. 


Oorr.  Mem 

Society 


of  the  Imperial  Kussian  Technical  Society ;  Mem.  of  the  Americau  Chemical 
Consulting  Adviser  to  the  Corporation  of  London  under  the 


Petroleum  Acts,  kc,  &,c. 

Assisted  by  GEO.  T.  HOLLOW  AY,  F.LC, 
And  Numerous  Contributors. 


Assoc.  R.C.S. 


In  Two  Volumes,  Large  8vo.    Price  45s. 
TRflltb  Numerous  ^aps,  platee,  anD  5Uu6tratioti8  In  tbe  Ueit. 


GENERAL  CONTENTS. 


U. 


in. 

IV. 
V. 


DlB- 


VIII.  Transport,  Storage,  and 
tribution  of  Petroleum. 
IX.  Testing  of  Petroleum. 

X.  Application   and  Uses  of 

Petroleum. 

XI.  Legislation  on  Petroleum  at 
Home  and  Abroad. 

Statistics  of  tlie  Petroleum 
Production  and  the  Petroleum 
Trade,  obtained  from  the 
most  trustwortliy  and  ofacial 
sources. 


xn. 


General  Historical  Account  of 

the  Petroleum  Industry. 
Geological    and  Geographical 
Distribution  of  Petroleum  and 
Natural  Gas. 
Chemical   and   Physical  Pro- 
perties of  Petroleum. 
Origin  of  Petroleum  and  Natural 
Gas. 

Production    of  Petroleum, 
Natural  Gas,  and  Ozokerite. 
VI.  The  Refining  of  Petroleum. 
VII.  The  Shale  OU  and  Allied  In- 
dustries. 

"  The  MOST  COMPREHENSIVE  AND  CONVENIENT  ACCOUNT  that  has  yet  appeared 
of  a  friKantic  industry  which  has  made  incalculable  additions  to  the  comfort  ot 
civilSedman.  .  .  .  The  chapter  dealing  with  the  arrangement  for  storage 
and  transport  of  great  practical  interest.  .  .  .  The  digest  of  legis- 
lation on  the  subject  cannot  but  prove  of  the  greatest  utility.  -  J  he  l  imes. 

"  A  SPLENDID  contribution  to  our  technical  hterature.  —C/iemvcat  Mews. 

"This  THOROUGHLY  STANDARD  WORK  ...  in  every  way  excellent 
.  .  .  most  fully  and  ably  handled  ,  .  V  ,f  only  have  been  produced 
bv  a  man  in  the  very  exceptional  position  of  the  Author.  .  .  .  Indispbn- 
sLL^to  aU  who  have  to  do  with  Petroleum,  its  applications,  manufacture. 
STORAGE,  or  transport.  " — Mining  J ournal.  ...  j    „j  . 

"  We  must  concede  to  Mr.  Redwood  the  distinction  of  having  produced  a 
treatise  which  must  be  admitted  to  the  rank  of  the  ™mspbns  ables^  It^on- 
tains  THE  LAST  WORD  that  can  be  said  about  Petroleum  m  any  of  its  scientific, 
T^NicfL  ^nd  LEGAL  aspects.  It  would  be  difficult  to  conceive  ?f  a  mo-« 
compre&ve  and  explicit  account  of  the  geological  conditions  as^oaated  with 
-the  SUPPLY  of  Petroleum  and  the  very  practical  question  of  its  AMOUNT  ana 
duration,"— /ournaZ  of  Gas  Lighting. 
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Thikd  Edition.    With  Folding  Plates  and  Many  niuatrations. 
Large  8vo.    Handsome  Cloth.  36s. 

ELEMENTS  OF 

Metallurgy: 

A  PRACTICAL  TREATISE  ON  THE  ART  OF  EXTRACTING  METALS 
FROM  THEIR  ORES. 

BY 

J.  ARTHUR  PHILLIPS,  M.Inst.O.E.,  F.C.S.,  F.G.S.,  &o. 

AND 

H.  BAUERMAN,  V.P.G.S. 


GENEEAL  CONTENTS. 


Eefractory  Materials. 

Fire-Olays. 

Fuels,  &c. 

Aluminium. 

Copper, 

Tin. 


Antimony. 

Arsenic. 

Zinc. 

Mercury. 

Bismuth. 

Lead. 


L:on. 

Cobalt. 

NickeL 

Silver. 

Gold. 

Platinum, 


Many  notable  additions,  dealing  with  new  Processes  and  Developments, 
will  be  found  in  the  Third  Edition. 

"  Of  the  Third  Edition,  we  are  still  able  to  say  that,  as  a  Text-book  o* 
Metallurgy,  it  is  THE  best  with  which  we  are  acquainted."— i^n^ineer. 

"The  value  of  this  work  is  almost  inestimable.  There  can  be  no  question 
that  the  amount  of  time  and  labour  bestowed  on  it  is  enormous.  .  .  .  Ther* 
is  certainly  no  Metallurgical  Treatise  in  the  language  calculated  to  prove  of 
•uch  general  utility." — Mining  Journal. 

"  In  this  most  useful  and  handsome  volume  is  condensed  a  large  amount  of 
valuable  practical  knowledge.  A  careful  study  of  the  first  division  of  the  book, 
on  Fuels,  will  be  found  to  be  of  great  value  to  every  one  in  training  for  th» 
practical  applications  of  our  scientific  knowledge  to  any  of  our  metallurgical 
operations." — Athenceum. 

"  A  work  which  is  equally  valuable  to  the  Student  as  a  Text-book,  and  to  th« 
practical  Smelter  as  a  Standard  Work  of  Eeference.  .  .  .  The  Illustrationa 
are  admirable  examples  of  Wood  Engraving."— CAemicai  News. 


LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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OHARLEB  QRIFFIN  *  00.' 8  PUBLIOATIONB. 


Griffin's  P^ttallurarral  Stxm. 


STANDARD  WORKS  OF  REFERENCE 

FOR 

Metallurgists,  Mine-Owners,  Assayers,  Manufacturers, 
and  all  interested  in  the  development  of 
the  Metallurgical  Industries. 

EDITED  BY 

Sir  W.  ROBERTS-AUSTEN,  K.C.B.,  D.C.L.,  F.R.S., 

CHnaST  AND  ASSAYER  TO  THE  ROYAL  MINT  ;  PROFESSOR  OF  METALUHIGT  IN 
THE  ROYAL  COLLEGE  OF  SCIENCE. 

In  Large  Zvo,  Handsome  Cloth.     Wiih  Illustrations. 


L  INTRODTJCTION  to  the  STUDY  of  METALLITBaY. 

By  the  Editor.    Fourth  Edition.     15s.    (Seep.  63.) 

2.  GOLD  (The  Metallurgy  of).  By  Thos.  Kirke  Rose, 
D.Sc,  Assoc.  R.S.M.,  F.I.C.,  of  the  Royal  Mint.  Third  Edition, 
2IS.    (See  p.  63. ) 

8.  LEAD  AND  SILVER  (The  Metallurgy  of).    By  H.  F. 

Collins,  Assoc.R.S.M.,  M.Inst.M.M.  Part  I.,  Lead,  i6s;  Pa-rt 
II.,  Silver,  1 6s.    (Seep.  64.) 

4.  IRON  (The  Metallurgy  of).  By  Thos.  Turner, 
Assoc.  R.S.M.,  F.I.C.,  F.C.S.    i6s.    (See  p.  65.) 

6.  STEEL  (The  Metallurgy  of).  By  F.  W.  Harbord, 
Assoc.  R.S.M.,  F.I.C.,  Chemist  to  the  Indian  Government. 

{^Eeady  shortly. 


Will  be  Puhlished  at  Short  Intervals. 

6  METALLURGICAL  MACHINERY:  the  Application  of 
Engineering  to  Metallurgical  Problems.  By  Henry  Charles  Jenkins, 
Wh.Sc,  Assoc.R.S.M.,  Assoc. M. Inst. C.E.,  of  the  Royal  College  o« 
Science. 

7,  ALLOYS.     By  the  Editor. 

*,*  Other  Volumes  in  Preparation. 
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GRIFFIN'S    METALLURGICAL  SERIES. 


Fourth  Edition,  Revised  and  Enlarged.    Price  15s,    Large  8vo, 
with  numerous  Illustrations  and  Micro-Photographic  Plates  ' 
of  different  varieties  of  Steel. 

An  Introduction  to  the  Study  of 

BY 

Sir  W.  ROBERTS-AUSTEN.  K.C.B.,  D.C.L.,  F.R.S. 

Associate  of  the  Royal  School  of  Mines  ;  Chemist  and  Assayer  of  the  Royal  ' 
Mint ;  Professor  of  Metallurgy  in  the  Royal  College  of  Science. 

of  MetT"  AlInvrTY'-'f;'^''''  ^T^"?  °^  ^^'^''^'-p  '°  Chemistr5^-Physical  Properties 
otMetaJs.—Alloys.— The  Thermal  Treatment  of  Meta  s.— Fuel  and  Thermal  Measuremenf.; 

wFu"™art;'"T^™''"'=^\°^^^^''^""^^S^  Processes.-F.,n,aces.-^MeanTorSurF^y™^^ 

o°fSsTnd-ISo""-&;\?b--^^^^^ 

J'-^.u  ^"Slish  text-book  at  all  approaches  this  in  the  completeness  with 
which  the  most  modern  views  on  the  subject  are  dealt  with.  Professor  Austen's 
volume  will  be  invaluable,  not  only  to  the  student,  but  also  to  those  whosa 
knowledge  of  the  art  is  far  advanced."— CA^wzVa/  Nezus 


Third  Edition,  Revised,  Enlarged,  and  partly  Re-written.  21s. 
Including  the  most  recent  Improvements  in  the  Cyanide  Process, 
With  Frontispiece  and  numerous  Illustrations. 

THE  METALLURGY  OF  GOLD. 


BY 


T.  KIRKE  ROSE,  D.Sc.Lond.,  Assoc.R.S.M., 

Assistant  Assayer  of  the  Royal  Mint. 
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GRIFFIN'S  METALLTJIIGICAL  SERIES. 

Edited  by  SIR  W.  ROBERTS- AUSTEN",  K.C.B.,  F.R.S.,  D.C.L. 
In  Large  Svo.    Handsome  Cloth.     With  I/lustrations. 

IMPORTANT  NEW  WORK.      NOW  READY. 
In  Two  Volumes,  Each  Complete  in  Itself  and  Sold  Separately. 

THE  METALLURGY  OF  LEAD  AND  SILVER. 

By  H.  F.  COLLINS,  AssocE.S.M.,  M.Inst.M.M. 

A  Complete  and  Exhaustive  Treatise  on  the  Manufacture  of  Lead, 
■with  Sections  on  Smelting  and  Desilverisation,  and  Chapters  on  the 
Assay  and  Analysis  of  the  Materials  involved.    Price  i6s. 

Summary  of  Contents. — Sampling  and  Assaying  Lead  and  Silver.— Propertie  and 
<!ompounds  of  Lead. — Lead  Ores. — Lead  Smelting. — Reverberatories. — Lead  Smelting  In 
Hearths. — The  Boasting  of  Lead  Ores. — Blast  Furnace  Smelting;  Principles,  Practice, 
and  Examples ;  Products. — Flue  Dust,  its  Composition,  Collection  and  Treatment. — 
Costs  and  Losses,  Purchase  of  Ores. — Treatment  o  Zinc,  Lead  Sulphides,  Desilverisation, 
Softening  anl  Refining. — The  Pattinson  Process. — The  Parkes  Process.— Cupellation  and 
Keflning,  &c.,  etc. 

"A  THOKOTOHLT  SOUND  and  useful  digest.  May  with  every  CONFIDBNOB  be 
irecommended. ' ' — Mining  J ournal. 


I>art    II.— SII-.  YER. 

JUST    OUT.    16  s. 

Comprising  Details  regarding  the  Sources  and  Treatment  of  Silver 
Ores,  together  with  Descriptions  of  Plant,  Machinery,  and  Processes  of 
Manufacture,  Refining  of  Bullion,  Cost  of  Working,  &c. 

Summary  of  Contents.— Properties  of  Silver  and  its  Principal  Compounds.— Silver 
Ores.— The  Patio  Process.— The  Kazo,  Fondou,  Krohuke,  and  Tina  Processes.— The  Pan 
Process.— Roast  Amalgamation.— Treatment  of  Tailings  and  Concentration.— Retorting, 
Melting,  and  Assaying.— Chlorodising-Roastiug. -The  Angustin,  Claudet,  and  Ziervogel 
Trooesses.— The  Hypo-Sulphide  Leaching  Process.— Reflning.—Matte  Smelting.— Pyritic 
Smelting.— Matte  Smelting  in  Reverberatories.-Silver-Copper  Smelting  and  Refining.— 
Index. 

"  The  author  has  focussed  A  large  amount  of  valuable  information  into  a 
^onveni^nt  form  The  author  has  evidently  considerable  practical  experience, 

and  describes  the  various  processes  clearly  and  weW— Mining  Journal. 
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GKIPFIN'S  METALLTJRGICAIi  SERIES. 


Second  Edition,  Revised,    Price  16s. 

THE  METALLURGY  OF  IRON. 

By  THOMAS  TURNER,  Assoc.R.S.M.,  F.I.C., 

Director  of  Technical  Instruction  to  the  Staffordshire  County  Council. 

In  Large  8vo,  Handsome  Cloth,  With  Numeeocts  Illustrations 
(many  trom  Photographs). 


OcTKral  Contents.— ^ii.r\j  History  of  Iron.— Modern  History  of  Iron,— The  Age  of  Steel 
— Ohief  Iron  Ores.— Preparation  of  Iron  Ores.-'J>he  Blast  Furnace.— The  Air  used  in  the 
B  ast  Furnace.- Eaaotions  of  the  Blast  Farnaoe.— The  Fuel  used  in  the  Blast  Furnace  — 
fclaga  and  Faxes  of  Iron  Smelting.-Properties  of  Oast  Iron.— Foundry  Practice  — Wrought 
,  uFx'^' ^™'^°''°°  °^  Wrought  Iron.-The  Puddling  Proceas.-Further  Treatment 

of  Wrought  Iron.  -  Corrosion  of  Iron  and  Steel. 

_    ''A  MOST  valuable  summary  of  knowledge  relating  to  every  method  and  stage 
m  the  manufacture  of  cast  and  wrought  iron  .    .   .  rich  in  chemical  details 
Exhaustive  and  thoroughly  ur-TO-DATE."— JSw^Zeim  of  the  American  Iron 
■ana  bteel  Association. 

"  This  is  A  DKLiGHTPUL  BOOK,  giving,  as  it  does,  reliable  information  on  a  subiect 
becommg  every  day  more  elaborate.  "—Colliery  Guardian. 

A  thoroughly  useful  book,  -srhich  brings  the  subject  up  to  date.  Ok 
■GREAT  VALUE  to  those  engaged  in  the  iron  ininatTj."— Mining  Journal, 

IN  ACTIVE  PREPARATION. 

New  Volume  of  the  "Metallurgical  Series." 

THE  METALLURGY  OF  STEEL. 

By  F.  W.  HARBORD, 

Associate  of  the  Royal  School  of  Mines,  Fellow  of  the  Insiilute  of  Chemistry, 
Chemist  to  the  Indian  Government,  Royal  Indian  Ewjin'eering 
College,  Cooper's  Hill. 
With  Numerous  Diagrams  and  Illustrations  of  Plant  and 
Machinery,  reduced  prom  Working  Drawings. 

lETALMffilirMffilNERY: 

The  Application  of  Engineering  to  Metallurgical  Problems. 

By  henry  CHARLES  JENKINS, 

Wh.Sc,  Assoc.R.S.M.,  Assoc.M.Inst.C.E. 

 ***       Details  of  Works  on  Mining,  see  pages  55-59. 
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A   TEXT-BOOK  OF  ASSAYING: 

For  the  use  of  Students,  Mine  Managers,  Assayers,  dLc 
By  J.  J.  BERINGER,  F.I.C.,  F.C.S., 

Tublic  Analyst  for,  and  Lecturer  to  the  Mining  Association  of,  Cornwall. 

And  C.  BERINGER,  F.C.S., 

Late  Chief  Assayer  to  the  Rio  Tinto  Copper  Company,  London, 

With  numerous  Tables  and  Illustrations.     Crown  8vo.     Cloth,  10/6. 

Sixth  Edition,  Revised  and  Enlarged. 

General  Contents. —  Part  I. —  Introductoky  ;  Manipulation:  Sampling; 
Drying ;  Calculation  of  Results — Laboratory-books  and  Reports.  Methods  :  Dry  Gravi- 
metric ;  Wet  GraTimetric—  Volumetric  Assays :  Titromctric,  Colorimetric,  Gasometric— 
Weighing  and  Measuring — Reagents — Formul*,  Equations,  &c. — Specific  Gravity. 

Part  II. — Metals  :  Detection  and  Assay  of  Silver,  Gold,  Platinum,  Mercury,  Coppeir, 
Lead,  Thallium,  Bismuth,  Antimony,  Iron,  Nickel,  Cobalt,  Zinc,  Cadmium,  Tin,  Tungsten, 
Titanium,  Manganese,  Chromium,  &c. — Earths,  Alkalies. 

Part  III. — Non-Mktals:  Oxygen  and  Oxides;  The  Halogens — Sulphur  and  Sul- 
phates— Arsenic,  Phosphorus,  Nitrogen — Silicon,  Carbon,  Boron — Useful  Tables. 

"A  rsallt  meritorious  work,  that  may  be  safely  depended  upon  eithar  for  systematic 
instruction  or  for  reference." — Nature. 

"This  work  is  one  of  the  BEST  of  its  kind.  .  .  .  Contains  all  the  information  that 
the  Assayer  will  find  necessary  m  the  examination  0/ minerals." — Enzinttr. 


Second  Edition,  Revised.    Handsome  Cloth.    With  Numerous 
lUustralions.  6s. 

A     TEXT-BOOK  OP 

ELEMENTARY  METALLURGY. 

Including  the  Author's  Practical  Laboratory  Course. 
By   a.   HUMBOLDT   SEXTON,   E.LC,  E.C.S., 

Profeasor  of  Metallurgy  in  the  Glasgow  and  West  of  Scotland  Technical  College. 

GENERAL  CONTENTS.— Introduction— Properties  of  the  Metals— Combustion 
 Ftiels— Refractory  Materials  — Furnaces— Occurrence  of  the  Metals  in  Nature— Pre- 
paration of  the  Ore  for  the  Smelter— Metallurgical  Processes— Iron :  Preparation  of 
Pig  Iron— Malleable  Iron— Steel— Mild  Steel— Copper— Lead— Zinc  and  Tin— Silver 

 Gold — Mercury — AUoys — Applications  of  Elbctkicity  to  Metallurgy — Laboba- 

noRT  Course  with  Numerous  Practical  Exercises. 

"  Just  the  kind  of  work  for  Students  commencing  the  study  of  Metal- 
InrgT,  or  for  Engineering  Students  requiring  a  general  knowlkugk  of  it  or 
for  &NG1NEKR8  in  practice  who  like  a  handy  work  of  refekbncb.  To  all  three 
el»8»ei  ■SVC  unARTiLY  commend  the  work." — Practical  Engineer. 

"  Excellently  got-up  and  well-arranged.  .  .  .  Iron  and  copper  well 
•xplained  by  excellent  diagrams  showing  the  stages  of  the  process  from  start  to 
finish.  .  .  The  most  novel  chapter  is  that  on  the  many  changes  wrought 
in  Me'taUurrical  Methods  by  Electricity."— C/imtcai  Trade  Journal.  ^ 

"  Possesses  the  great  advantage  of  giving  a  Course  of  Practical  Work. 
— Mining  Journal. 
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Large  Svo.    Handsome  Cloth,  Ss.  6d. 

The  Art  of  the  Goldsmith  and  Jeweller 

A  Manual  on  the  Manipulation  of  Gold  in  the  Various 
Processes  of  Goldsmith's  Work,  and  the  Manu- 
facture of  Personal  Ornaments.  For 
Students  and  Practical  Men. 

By  THOS.   B.  WIGLEY, 

Headmaster  of  the  Jewellers  and   Silversmiths'  Association  Technical 
School,  Bii-mingham. 

ASSISTED  BY 

J.   H.   STANSBIE,   B.Sc,  (Lond.),  F.I.O., 

Lecturer  at  the  Birmingham  Municipal  Technical  School. 

In  Large  Crown  8vo.    With  Numerous  Illustrations. 

GcricraJ  GpaJeBis -Introduction.— The  Ancient  Goldsmith's  Art.-The  Metalliiriry  of  Gold 
''Thl  f'^"''  ^?,-?''''>'^V!'.ti""      All..ys.-MelUng  of  Gold.-Roliing  and  Slitting  of 

F,^n;;;J  ifi^  "^^  Ar""  ro"l?  -Fi  is;>-ee  Wire  Driuviug  -jfanufacture  of  Pers°)nal  Ornaments 
-Finger  Kings. -Mounting  and  Settmg.-May.iral  Ciiains  «ud  Civic  Insigiiia.-Antiaue  Jewel- 
Onftin°''r,!  m"'^"'^'T^^'i;■"''=?i"  W^'l^  -Manufacture  of  Gold  Chains.-PRECions  Stones  _ 
Cutting  Diamomls  and  other  Precious  Genis.-Polisliing  and  Finisliing  -Chasin-,  Embosiins 
H  f^'^'p"'^  Work.-The  Colouring  and  Fnisliiug  of  Articles  of  Jewdlery.-Eimi^i  iu|  jf^ 

Applicability  .-Heraldic  Distinctions  and  Armorial  BeL-ii.gr-Ei  gr^^^^^^ 
Its  Origin,  nistory,  and  Jrocesses.-Moulding  and  Casting  of  Ornaments,  &c-Flu"e3  &c  l 
rS,  Pi-f' ""^Meta^s  from  the  Waste  Products.-Refining  Sen.el  a^d  AssaWng  Semel 

?T=S;rr?''f'''"^  ^l'"''™  Deposition.-Ilall-Marldng  Gold  and  Silver  Plate  -M&elTane^ua 
Usefullnformation. -Appendix:  Technological  Examinations.  Jiiisceiianeous 


In  Large  Svo.    Handsome  Cloth.    Price  4s. 

PANTITATIVE  MmLURGKiL  ANALYSIS. 

FOR  LABORATORY  USE. 

By  J.  JAMES  MORGAN,  F.O.S., 

Member  Soc.  Chem.  Industry,  Mamber  Cleveland  Inatituts  of  Engineers. 

Summary  OF  CoNTENTS.-Iron  Ores.-Steel.-Limestone,  &c.— Boiler  In- 
crustations Clays,  and  Fire-bricks. -Blast  Furnace  Slag, '&c. -Coal.  Cok^ 

?P«/  A?*  ^^'^^l-Yf*''^--^^'''«''-^°PP«'-'-Zi'i=--Leali.-AUoys.-wS 
Lead.— Atomic  Weights.— Factors.— Eeagents,  &c. 

Sr^s^^nTo^beTs^^^LVJ^-^^^^^^  ^■^^■""^'^  ''^^  operation^ ^of'=°c'?rsx's': 

r/w  fiJXtr  """"         ""^  °Q  tiie  way  his  work  has  been  carried  out."- 

mari^SU^^roSrasTh^-g^r^tlU"^^^^^^^  — 
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CHARLES  GRIFFIN  A  OO.'S  PUBLIOATIONS. 


Second  Edition,  Revised,  Enlarged,  and  in  part  Re-written. 
With  Additional  Sections  on  Modern  Theories  op  Electrolysis; 
Costs,  &c.    Price  10s.  6d. 

A  TREATISE  ON 

ELECTRO-METALLURGY: 

Embracing  the  Application  of  Electrolysis  to  the  Plating,  Depositing, 
Smelting,  and  Refining  of  various  Metals,  and  to  the  Repro- 
duction of  Printifig  Suracss  and  Art- Work,  &c. 

BY 

WALTER  G.  McMillan,  F.LC,  F.C.S., 

Secretary  to  the  Institution  of  Electrical  Engineers ;  late  Lecturer  in  Metallurgy 
at  Mason  College,  Birmin-jham. 

With  numerous  Illustrations.       Large  Crown  8vo.  Cloth. 
"  This  excellent  treatise,    .    .    .    one  of  the  best  and  most  completk 
m&nuals  hitherto  published  on  Electro-Metallurgy." — Electrical  Review. 
"  This  work  will  be  a  standard." — Jeweller. 

"Any  metallurgical  process  which  reduces  the  cost  of  production 
must  of  necessity  prove  of  great  commercial  importance.  .  .  .  We 
recommend  this  manual  to  all  who  are  interested  in  the  practical, 
application  of  electrolytic  processes." — Nature. 


In  large  8vo.    With  Numerous  Illustrations  and  Three  Folding-Plates. 

Price  21s. 

EIECTEIC  SlELTIia  &  UEFIIIia: 

A  Practical  Manual  of  the  Extraction  and  Treatment 
of  Metals  by  Electrical  Methods. 
Being  the  "  Elektro-Metallurgie  "  of  Dr.  W.  BORCHERS. 

Translated  from  the  Second  Edition  by  WALTER  G.  McMILLAN, 

F.I.C,  F.C.s. 


CONTENTS. 

Part  I.— Alkalies  and  Alkaline  Earth  Metals  :  Magnesium^ 
Lithium,  Beryllium,  Sodium,  Potassium,  Calcium,  Strontium,  Barium, 
the  Carbides  of  the  Alkaline  Earth  Metals. 

Part  II. —The  Earth  Metals:  Aluminium,   Cerium,  Lanthanum, 

Didymium.  ^  , ,  r^-        j  j 

Part  III.— The  Heavy  Metals  :  Copper,  Silver,  Gold,  Zmc  and  Cad- 
mium, Mercury,  Tin,  Lead,  Bismuth,  Antimony,  Chromium,  Molybdenum, 
Tungsten,  Uranium,  Manganese,  Iron,  Nickel,  and  Cobalt,  the  Platmum 

^""cwipREUENSIVE  and  AUTHOEITATIVB    .    .    .    not  only  FULL  of  VALUABLE  raFOB- 

MATION  but  givea  evidence  of  a  thorough  insight  into  the  technical  \alub  ana 
poqaiBiLlTlBS  of  all  the  methods  discussed."— r/ie  Electrician. 

"^""T  B0™OTERS'  ^^^^^  .     .  . 

every  one  interested  in  the  subject.   EXCBLLENTLX  put  into  English  with  additional 
"  Wm  be  of  GRKTsERYimo  uf/practical  man  and  the  ^tM." -Electric  Smelting 
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CHARLES  GRIFFIN  A  OO.'S  PUBLIOATIONB, 


A  SHORT  MANUAL  OF 

INORGANIC  CHEMISTRY. 


BY 

A.  DUPRE,  Ph.D.,  F.R.S., 


AND 

WILSON  HAKE,  Ph.D.,  F.I.C.,  F.C.S., 

Of  the  Westminster  Hospital  Medical  School 

Third  Edition,  Revised,  Enlarged,  and  brought  up-to-date. 

"  A  well-written,  clear  and  accurate  Elementary  Manual  of  Inorganic  Chemutry.  ,  .  , 
We  agree  heartily  with  the  system  adopted  by  Drs.  Dupr<  and  Hake.  Will  maks  Expbri- 
MKNTAL  Work  trkbly  interesting  because  intelligible." — Saturday  Review. 

"There  is  no  question  that,  given  the  perfect  grounding  of  the  Student  in  his  Sdenc^ 
the  remainder  comes  afterwards  to  him  in  a  manner  much  more  simple  and  easily  acquiiea. 
The  work  is  an  example  of  the  advantages  of  the  Systematic  Treatment  of  a 
Science  over  the  fragmentary  style  so  generally  followed.  By  a  long  way  the  best  of  tho 
amall  Manuals  for  Students." — Analyst. 


LABORATORY  HANDBOOKS  BY  A.  HUMBOLDT  SEXTON, 

Professor  of  Metallurgy  in  the  Glasgow  and  West  ot  Scotland  Technical  College. 


Sexton's  (Prof.)  Outlines  of  Quantitative  Analysis. 

FOR  THE  USE  OF  STUDENTS. 
With  Illustrationa.    Fourth  Edition.    Crown  8vo,  Cloth,  3a. 
"  A  COMPACT  LABORATORY  GUIDE  for  beginners  was  wanted,  and  the  want  bM 
b«6n  WELL  SUPPLIBD.    ...    A  good  and  useful  book." — Lancet. 


Sexton's  (Prof.)  Outlines  of  Qualitative  Analysis. 

FOR  THE  USE  OF  STUDENTS. 
With  Illustrations.  Third  Edition.  Crown  8vo,  Cloth,  Ss.  6d. 
*'  The  work  of  a  tboronghly  practical  chemist." — British  Medical  Journal. 
"  Compiled  with  great  care,  and  will  iupply  a  -wmt."— Journal  of  Education. 


Sexton's  (Prof.)  Elementary  MetaUurgy: 

Including  the  Author's  Practical  Laboratory  Course.     With  many 

Illustrations.  [See  p.  66. 

Second  Edition,  Revised.    Crown  8vo.    Cloth,  Ga. 
"  JuBt  the  kind  of  work  for  students  commencing  the  study  of  metaUnrgy."— 
Practical  Engineer. 
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CHEMISTRY  FOR  ENGINEERS 
AND  MANUFACTURERS. 

A  PRACTICAL  TEXT-BOOK. 

Br 

BERTRAM  BLOUNT,    and         A.  G.  BLOXAM, 

F.I.C.  F.O.S.,  Aasoc.lDst.C.E.,  F.I.C  ,  F  C  8  , 

Consulting  Chemist  to  the  Crown  Agents  for  Consulting  Chemist,  Head  of  the  Chemlstpy 

the  Colonies.  Department,  Goldsmiths'  Inst., 

New  Cross. 

With  Illustrations.    In  Two  Vols.,  Large  8vo.    Sold  Separately. 

1  "iP^  authors  have  sdcoebded  beyond  all  expectations,  and  have  produced  a  work  wbloh 
tljould  give  yassH  rowBR  to  the  Engineer  and  Manufacturer."— T7ie  Tmes. 


"VOr^XJOTE  I.     Plaice  lOs.  6d. 

CHEMISTRY  OP  ENGINEERING,  BUILDING,  AND 
METALLURGY. 

Gmcral  Co«<e««,s.— INTRODUCTION— Cbemistry  of  the  Chief  MaterialB 
or  construction— Sources  of  Energy-Chemistry  of  Steam-ralslng— Chemla- 
try  Of  Lubrication  and  Lubricants— Metallurgical  Processes  used  in  the 
winning  and  Manufacture  of  Metals.  ; 

buttn^FNmi^tL''?„^?M°°"''  ■  ■   ■        AOMii'ABr'B  TEIT-BOOK,  useful  not  only  to  StudenU, 

'.'.EsiiNESTLY  PaACTioAi."— ffiosffow  Herald. 
""^-SSSIS  P^^A^  ProduS^S-,;-^K 

V011.XJMJE   II.      Price  16s. 

THE  CHEMISTRY  OF  MANUFACTURING 
PROCESSES. 

General  Contents. -Snlvhuilc  Acid  Manufacture-Manufacture  of  Alkali 
Ume  and''c™?^'pV^^V^^  -Artiflcial  Manure  Manufacture-Petrl^S 
^dTistmi^t   nnr^^^^^^"'^^'*'^^^'  ^'^'^  Glass-sugar  and  Starch-Brewing 
aSd  B  eaZ/r  rni„n'f'''v^'\^  Varnishes-Soap  and  Candles-TextUei 
pLteboard   P^i;;;f^t=''''^''f  Matters,  Dyeing,  and  Printing  -  Paper  and 

rrt^ch'e7^ar^.ricrfL^^^^^^^^    ''^^^  b-piosiv,. 
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CHARLES  GRIFFIN  <fe  CO. '5  PUBLICATIONS. 


WORKS  BY  A.  WYNTER  BLYTH,  M.R.C.S.,  F.C.S., 

BurUter-at-Law,  Publio  Analyst  for  the  County  of  DeTon,  and  Medical  Officer  of  Health  for 

St.  Marylebcne. 

FOODS: 

THEIR  COMPOSITION  AND  ANALYSIS. 

In  Demy  8vo,  with  Elaborate  Tables,  Diagrams,  and  Plates.  Handeom* 
Clotb,    FouETH  Edition.    Price  21a. 

GENERa.L  CONTENTS. 
History  of  Adulteration — Legislation,  Past  and  Present — Apparatus 
nsefnl  to  the  Food- Analyst — "Ash" — Sugar — Confectionery — Honey — 
Treacle — Jams  and  Preserved  Fruits — Starches — Wheaten-Flour — Bread 
— Oats — Barley — Rye —Rice  —  Maize  —  Millet  —  Potato — Peas — Chines© 
Peas  —  Lentils  —  Beans  —  Milk  —  Cream  —  Butter  —  Oleo-MargarLne  — 
Butterine — Cheese — Lard — Tea— Coffee — Cocoa  and  Chocolate — Alcohol — 
Brandy — Rum — Whisky — GLn — Arrack — Liqueurs — Absinthe — Principles 
of  Fermentation  —  Yeast  —  Beer  —  Wine — Vinegar — Lemon  and  Lime 
Jaice — Mustard — Pepper — Sweet  and  Bitter  Almond — Annatto— Olivo 
Oil  —  Watek  —  Standard  Solutions  and  Reagents.  Appendix :  Text  of 
English  and  American  Adulteration  Acts. 

PRESS  NOTICES  OF  THE  FOURTH  EDITION. 
"  Simply  INDISPENSABLB  in  the  Analyst'B  laboratory."— TAc  Lancet. 

"Tmi  Standabd  wokk  on  the  subject  .  .  .  Every  chapter  and  every  page  give* 
kbnndant  proof  of  the  strict  revision  to  which  the  work  has  been  subjcoted.  .  .  .  Th« 
■ection  on  Milk  is,  we  believe,  the  moBt  exhaustive  study  of  the  subject  extant.  .  .  .  Ab 
limiBPiiKBABLS  MANtJAL  for  Analysts  and  Medical  OfflcerB  of  UeaMh."— Public  Healift. 

"  A  new  edition  of  Mr.  "Wynter  Blyth's  Standard  work,  kneicbed  with  all  th«  BBdurr 
SUOOTIBIXB  AND  mPEOVBMKKia,  wiU  be  accepted  as  a  boon."— CA«nu'ca)  Ifeus. 


POISONS: 

THEIR  EFFECTS  AND  DETECTION. 

TmBD  EciTieN.    la  Large  8vo,  Cloth,  with  Tables  and  lUustratioM. 

Price  21s. 

GENEEAL  CONTENTS. 
I,— Historical  Introduction.  II.— Classification— Statistics— Connectioa 
between  Toxic  Action  and  Chemical  Composition— Life  Tests— Gwier*! 
Method  of  Procedure— The  Spectroscope— Examination  of  Blood  and  Blood 
Stains.  III.— Poisonous  Gases.  IV.— Acids  and  Alkalies.  V.— More 
•r  less  VolatUe  Poisonous  Substances.  VI.— Alkaloids  and  PoisonoM 
Vegetable  Principles.  VII.— Poisons  derived  from  Living  or  Dead  Anun»i 
Substances.  VIII.— The  Oxahc  Acid  Group.  IX. -Inorganic  Poiaoniu 
Appendix:  Treatment,  by  Antidotes  or  otherwise,  of  Cases  of  Poisoning. 

"  Undoubtedly  TBI  most  complktb  woek  on  ToxicoloET  in  our  languaKe."-rA«  Analyt  (im 
*^  ^slfScii  GUIDE,  we  know  no  bettm  work."-2  he  Lancet  (entire  Third  EdMcn) 

•  "In  the  Thibd  Edition,  Enlarged  and  partly  Re-written,  Nw  Akalttical  MxTHODi  hara 
been  inVoduced  and  the  Oadavebio  Alkaloids,  or  Ptomaimbs,  bodies  playing  so  great  a  part  in 
SSS-poUoiSng  and  in  th^  of  Disease,  have  received  special  attention.  
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GRIEPm'S   TECHTTOLOGICAIi  WORKS. 

Large  8uo  Volumes.    Handsome  Cloth. 


With  Numerous  Tables,  and  22  Illustrations.  i6s. 

DAIRY  CHEMISTRY 

FOR  DAIRY  MANAGERS,   CHEMISTS,  AND  ANALYSTS 

A  Practical  Handbook  for  Dairy  Chemists  and  others 
having  Control  of  Dairies. 

By  H.  droop  RICHMOND,  F.C.S., 

CHEMIST  TO  THE  AYLESBURY  DAIRY  COMPANY. 

Conte7Us.—\.  Introductory.— The  Constituents  of  Milk.  II.  The  Analysis  of 
Milk.  III.  Normal  Milk  :  its  Adulterations  and  Alterations,  and  their  Detection. 
IV.  The  Chemical  Control  of  the  Dairy.  V,  Biological  and  Sanitary  Matters. 
VI.  Butter.  VII.  Other  Milk  Products.  VIII.  The  Milk  of  Mammals  other 
than  the  Cow. — Appendices. — Tables. — Index. 

"...  In  our  opinion  the  book  is  the  best  contribution  on  the  subject  that 
HAS  YET  APPEARED  in  the  English  language." — Lancet. 

,,,  "The  author  has  succeeded  in  putting  before  the  reader  a  complete  book  on  Dairy 
Chemistry.  It  forms  a  complete  rismni  of  theoretical  and  practical  knowledge, 
written  in  easy,  intelligible  language."— 77«^  Anaiyst. 


MUNRO  (J.  M.  H.,  D.Sc,  Professor  of  Chemistry, 

Downton  College  of  Agriculture): 

AGRICULTURAL  CHEMISTRY  AND  ANALYSIS :  A  Prac 
TICAL  Hand-Book  for  the  Use  of  Agricultural  Students.  (Griffin's 
T 'xhnological  Manuals. )  /„  Preparation. 


CASTELL- EVANS  (Prof.   J.,   F.I.C.,  F.C.S., 

Finsbury  Technical  College]  : 

T>TT^?T^?^i;^°  ^^"^^  ^'^s  of  ANALYSTS,  CHEMICAL 
MANUFACTURERS,  and  SCIENTIFIC  CHEMISTS.  In  Large 
bvo.    Strongly  Bound.  \_At  Press. 

requir'cd  bv  'the  AnTlLf  b'' '=°?'P^fl'="d  P°ss!W=  all  rules  and  tableI 

also  the  r,rln^Ll         '  ^'"'"ei-.  Acid-  and  Alkali-Manufacturer,  Sc..  &c. ;  and 

branches  of  cXicArpivJ"''l"°u^  Electro-Chemistry,  and  the  various 

Snal  Research.  "  <:°"s'antly  required  by  the  Student  and  Worker  in 

of  the^m^sfrlm  "v«Sns.'"^'"  '°  '"'^  "^"^'^ 
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CHARLES  GRIFFIN  ^  CO.'S  PUBLICATIONS. 


In  Large  8vo.    Handsome  Cloth.    With  numerous  Illustrations. 

TECHNICAL  MYCOLOGY: 

THE  UTILIZATION  OF  MICRO-ORGANISMS  IN  THE 

ARTS  AND  MANUFACTURES. 

A  Practical  Handbook  on  Fepmentation  and  Fermentative  Pro- 
cesses for  the  Use  of  Brewers  and  Distillers,  Analysts, 
Technical  and  Agricultural  Chemists,  and  all 
interested  in  the  Industries  dependent 
on  Fermentation. 

Br   Dr.   FRANZ  LAFAR, 

Profeasor  of  Fermentation-Physiology  and  IBacterioiogy  in  the  Technical 
High  School,  Vienna. 

With  an  Introduction  by  Dk.  EMIL  CHR.  HANSEN,  Principal  of  the 
Carlsberg  Laboratory,  Copenhagen. 

TBANSL.4TED  BY  CHARLES  T.   C.  SALTER. 

In  Two  Volumes,  sold  Separately. 


Vol.  1.  now  Ready.    Complete  in  Itself.  Price  15s. 


"The  first  work  of  thfl  kind  which  can  lay  claim  to  completeness  in  the  treatment  of 
a  fascinating  subject.  The  plan  ia  admirable,  the  classificatiou  simple,  the  style  is  good, 
and  the  tendency  of  the  whole  volmne  is  to  convey  sure  information  to  the  reader."— 
Lancet. 

"  Wo  cannot  sufBciently  praise  Dr.  Lafar's  work  nor  that  of  his  admirable  translator. 
No  brewer  with  a  love  for  his  calling  can  allow  such  a  book  to  be  absent  from  his  library.' 
Sretcer's  Journal,  iVeto  York. 

"  We  can  most  cordially  recommend  Dr.  Lafar's  volume  to  the  Members  of  our  pro- 
fession .  This  treatise  will  supply  a  Wiint  felt  in  many  industries.  .  .  .  No  onn 
will  fail  to  observe  how  well  Mr.  Salter  has  done  his  work.  The  publishers  have  fuMy 
maintained  their  reputation  as  regards  printing,  binding,  and  excellence  of  paper.  — 
Chtmical  News. 

*  *  The  publishers  trust  that  before  long  they  will  be  able  to  present  Eff  lisli  readers 
with  the  second  volume  of  the  above  work,  arrangements  haviug  been  concluded  whoreuy, 
npon  its  appearance  in  Germany  the  English  translation  will  be  at  once  put  in  hand. 
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In  Large  8vo.    Handsome  Cloth.    Price  21s. 

THE  PRINCIPLES  AND  PRACTICE  OF 

BREWING. 

FOR  THE  USE  OF  STUDENTS  AND  PRACTICAL  MEN. 

BY 

WA.LTER  J.  SYKES,  M.D.,  D.P.H.,  F.I.C., 

EDITOR  OF  "THE  ANALYST."' 

With  Plate  and  Illustrations. 

GENERAL  CONTENTS. 

I.  Physical  Principles  involved  in  Brewing  Operations:  Heat:  The  Ther- 
mometer— Specific  Heat— Latent  Heat — Evaporation— Density  and  Specific  Gravity— Uydro- 
metera.  Chemistry,  with  special  reference  to  the  materials  used  in  Brewing. 

II.  The  Microscope :  Generai  Description  of  the— MicroBCopical  Manipulation 
—Examination  of  Yeast— Hanpring-Drop  Method— Examination  of  Bacteria— Microscopical 
Preparations— Bacteriological  Methods— Bacteriological  Examination  of  Water— Hansen's 
Method— Wichraann's  Method— Bacteriological  Examination  of  Air.  Vegetable  Biology : 
The  Living  Celi— Osmosis— Tlie  Yeasts— The  Mycoderms— The  Torulffi,  &c.— The  Bacteria- 
Fermentation  and  Putrefaction— Bacterium  termo— Butyric  Acid  Bacteria,  <fcc. — The  Mould 

Fungi — Mucor  mucedo,  ifcc— Simple  Multicellular  Organisms— Penicillium  glaucr.ra,  <fcc.  

Mould  Fungi  Dangerous  on  Brewing  Premises— The  Higher  Plants— Germination  of  Barley — 
Structure  of  Barleycorn.  Fermentation  :  Ancient -Views  of  Liebig  on— The  Physiological 
Theory— Doctrine  of  Spontaneous  Evolution— Sterilisation  of  Organic  Fluids— Competition 
amongst  Mioro-Organisms- Distribution  of  Atmospheric  Germs— Hansen's  Investigations 
on  the  Air  of  Breweries— Pasteur's  Experiments  and  Theory— Other  Theories  of  Fermentation 
—Investigations  of  Hansen— Pure  Cultures  from  a  Single  Cell— Introduction  of  Pure  Yeast 
Cultures  into  the  Brewery— Hansen's  and  other  Pure  Yeast  Cultivation  Apparatus- Advan- 
tages of  Hansen's  Pure  Single-Cell  Yeast— Differences  in  the  Action  of  the  various  Yeasts. 

III.  Water:  Occurrence  and  Composition  of— Results  of  Analysis  of- Hardness- 
Waters  Suitable  for  the  Production  of  Different  Classes  of  Ale— Artificial  Treatment  of 
Waters— ICainit—Infinence  of  Boiling— Organic  Constitution— Effect  of  Filtration -Methods 
of  Water  Analysis-Microscopic  Examination  of  Water  Sediments.  Barley  and  IHalting  : 
Barley- Choice  of— Vitality— Age- Malting-Steepings- Steep-Water— Germination  of  Barley 
—Flooring  — Sprinkling—  Withering  — Pneumatic  Malting—  Galland's  System -Saladin's— 
Hemming's— Drying  Kiln— Changes  Effected  in  Drying-Storage-Chemical  Examination 
ot  Barley-MaltSubstitutes-Quality  of  Malt— Chemical  Examination  of  Malt— Heady-formed 
Sugars-Maltoi.  Brewery  Plant :  Gravitation  Brewery— Cold  and  Hot '  Liquor  Backs- 
Malt  Mill— Mash  Tun,  &c.— Coppers— Coolers— Refrigerators— Collecting  and  Fermenting 
Vessels— Burton  Union  System— Attemperators— Parachutes— Racking  Squares— Vats  and 
Casks.  Brewing :  Estimation  of  Quantities  for  the  Brew— Amount  of  Liquor  Required- 
Hardening  Materials— Mashing— Use  of  Subsidiary  Apparatus— Black  Beers— Sparging— 
Boi  ing-Action  of  Hop-tannin  Bodies— Cooling— Refrigerating— Collection  of  Wort— Extract 
Iielded— fermentation— Addition  of  Yeast— Change  of  Yeast— Fermentation  Temperatures— 
Dressing- Appearance  of  Heads— Cleansing  System— Stone  Square  System— Settling  and' 
Racking— Dry  Hopping— Secondary  Fermentation— Priming- Antiseptics-Fining— Bottled! 
Ates  and  Botthng.  Beer  and  Its  Diseases :  Flavour  and  Aroma— Condition— Paiata, 
Julness-Head- Brightness-Turbidity-  Ropiness -Bibliograpliv— Appendices  :  Solution. 
Weight  and  Solution  Factor- Specific  Rotatory  Power -The  Law  of  Definite  Relation- 
Alcoholic  Fermentation  without  Yeast-Cells-Fermentation  in  a  Vacuum— Index. 

"A  volume  of  Brewing  Science,  which  has  long  been  awaited.   .       .   We  consider  it  one  ■ 
or  THB  MOST  COMPLETE  lu  C0NTKNT3  .ind  NOVEL  IN  ARKANGEMEKT  that  lias  yet  been  publishod 
.   .    Will  command  a  large  sale.  —TAe  brewers' iTournai. 

appearance  of  a  work  such  as  this  serves  to  remind  us  of  the  enormouslt  rapid 
ADVANCES  made  in  our  knowledge  of  the  Scientific  Principles  underlying  the  Brewing  Processes 
hi,;  oil  ni  ^  ■""'tiX'''  undoubtedly  be  of  the  greatest  assistance,  not  merely  to  Brewers. 
,,r...^t  ^;'?">'l's  and  Biologists  interested  in  the  problems  which  the  Fermentation  industries 
presenb.  — Hit  A.iialy$t. 

in  tlieBreFv^inl' Wn?fli°^  ^^'^if  "*STBMT  TREATISE  on  the  art  Of  Brewing  is  quite  an  event 
'sVk'^!  ?o"rdT.lr^rl;i>onn-d.''-Sr.V;^?;r7aL.''"'"  ^  """"  ^"'"^ 
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With  Tables,  Illustrations  in  the  Text,  and  37  Lithographic  Plates,  Medium 
8vo.    Handsome  Cloth,  30s. 

SEWAGE  DISPOSAL  WORKS; 

A  Guide  to  the  Constpuetion  of  Works  for  the  Prevention  of  the 
Pollution  by  Sewage  of  Rivers  and  Estuaries. 

By  W.  SANTO  CRIMP,  M.Inst.C.E.,  F.G.S., 

Late  Assistant-Engineer,  Loudon  County  Council. 

Second  Edition,  Revised  and  Enlarged. 


PART  I.— Introductort.    PART  II.— Sewage  Disposal  Works  in 

Operation — Their  Construction,  Maintenance,  and  Cost. 
Dlustrated  by  Plates  showing  the  General  Plan  and  Arrangement  adopted 

in  each  District. 

From  the  fact  of  the  Author's  having,  for  some  years,  had  charge  of  the  Main 
Ehiiinage  Works  of  the  Northern  Section  of  the  Metropolis,  the  chapter  on  London  will  be 
IToiind  to  contain  many  important  details  which  would  not  otherwise  have  been  available. 

"All  persons  interested  in  Sanitary  Science  owe  a  debt  of  gratitude  to  Mr.  Crimp.  .  .  . 
His  work  will  be  especially  useful  to  Sanitary  Authorities  and  their  advisers  .  .  . 
BUMEMTLY  PRACTICAL  AND  USEFUL  .  .  .  gives  plans  and  descriptions  of  many  of  tub 
M«rr  IMPORTANT  SEWAGE  WORKS  of  England  .  .  .  with  very  valuable  information  at  to 
tka  COST  of  construction  and  working  of  each.  ■  .  .  The  carefully-prepared  drawings  pei^ 
nit  of  an  easy  comparison  between  the  different  systems." — LtinceL 

"  Prsbably  the  most  complktk  aito  bbst  trkatish  on  the  subject  which  has  appeared 
in  our  language  .  .  Will  prove  of  the  greatest  use  to  all  who  have  the  problem  of 
Sewage  Disposal  to  fatce." — Edinburgh  Medical  Journal. 


In  Crown  8vo,  Extra.    With  Illustrations.     8s.  6d. 

CALCAREOUS  CEMENTS: 

THEIR  MATURE,  PREPARATION,  AND  USES. 

UlTitlx   sosne    Rem.si.x?b:s   upon   Cement  Teettlntf. 

By  gilbert  R.  REDGRAVE,  Assoc.  Inst.  C.E., 

Assistant  Secretary  for  Technology,  Board  of  Education,  South  Kensington. 

General  Contents. — Introduction — Historical  Review  of  the  Cement 
Industry — The  Early  Days  of  Portland  Cement — Composition  of  Portland 
Cement— Processes  of  Manufacture — The  Washmill  and  the  Backs — 
Flue  and  Chamber  Drying  Processes — Calcination  of  the  Cement  Mixture- 
Grinding  of  the  Cement— Composition  of  Mortar  and  Concrete — Cement 
Testing  —  Chemical  Analysis  of  Portland  Cement,  Lime,  and  Raw- 
Materials  —  Employment  of  Slags  for  Cement  Making  —  Scott's  Cement, 
Selenitic  Cement,  and  Cements  produced  from  Sewage  Sludge  and  the 
Refuse  from  Alkali  Works  —  Plaster  Cements  —  Specifications  for  Portland 
Cement— Appendices  (Gases  Evolved  from  Cement  Works,  Effects  of  Sea- 
water  on  Cement,  Cost  of  Cement  Manufacture,  &c.,  &c.) 

"  A  work  calculated  to  be  of  great  and  extended  nriLiTT."— CTemicn;  Nem. 

"  INTALOABLE  to  the  Student,  Architect,  and  Engineer. "-fiuiVdtnj?  News. 

•'  A  work  of  the  greatest  interest  and  nsEFunJESs,  which  appears  at  a  very  criuoal 
period  of  the  Cement  Trade."— 5rt<.  Trade  Journal.  r'.,v,.„(.  "_ 

"  Will  be  useful  to  all  Interestet^  in  the  manofaciobb,  use,  and  tebtmg  of  Oement*.  — 
gnjfineer.   — 
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Now  Ready.    Large  8w.    Handsome  Cloth.  Beautifully 
Illustrated.  21s. 

Road  Making  and  Maintenance: 

A  PRACTICAL   TREATISE   FOR   EJVf GINEERS, 
SURVEYORS,    AND  OTHERS. 

With  an  Histobical  Sketch  of  Ancient  and  Modern  Practice. 

By  THOS.  AITKEN,  Assoc.M.Inst.O.E., 

Membsr  of  the  Association  of  Municipal  and  County  Engineers ;  Member  of  the  Sanitary 
Inst. ;  Surveyor  to  the  County  Council  of  Fife,  Cupar  Division. 

WITH  NUMEROUS  PLATES,   DIAGRAMS,  AND  ILLUSTRATIONS. 

Contents. — Historicnl  Sketch. — Resistance  of  Traction. — Laying  out 
New  Roads.  —  Earthworks,  Drainage,  and  Retaining  Walls.  —  Road 
Materials,  or  Metal. — Quarrying. — Stone  Breaking  and  Haulage. — Road- 
Rolling  and  Scarifying. — The  Construction  of  New,  and  the  Maintenance 
■of  exiscing  Roads. — Carriage  Ways  and  Foot  Ways. 

"The  Literary  style  is  EXCEiLENT.  .  .  .  A  compkehensive  and  excellent  Modern  Book,  an 
5JP-T0-DATE  work.  .  .  .  Should  lie  on  the  reference  shelf  of  every  Municipal  and  County 
Engineer  or  Surveyor  in  the  United  Kingdom,  and  of  every  Colonial  Engineer."— OTie  Surveyor. 


Second  Edition,  Revised  and  Enlarged,  with  New  Section  on 
Acetylene.   Fully  Illustrated.    10s.  6d. 

THE  CHEMISTRY  OF 

GAS  MANUFACTURE. 

A  Hand-Book  on  the  Production,  Purification,  and  Testing  of  llluminatin 
Gas,  and  the  Assay  of  the  Bye-Products  of  Gas  Manufacture. 
For  the  Use  of  Students. 

BY 

W.  J.  ATKINSON  BUTTERFIELD,  M.A.,  F.I.C.,  F.C.S., 

Formerly  Head  Chemist,  Gas  Works,  Beckton,  London,  E. 


General  Contents. — I.  Raw  Materials  for  Gas  Manufacture. — II.  Coal 
■Gas.— III.  Carburetted  Water  Gas.— IV.  Oil  Gas.— V.  Enriching  by  Light 
Oils. — VI. — Final  Details  of  Manufacture. — VII.  Gas  Analysis. — VIII. 
Photometry. — IX.  Applications  of  Gas. — X.  Bye-Products. — XI.  Acetylene. 
— Index. 

"  The  BEST  WORK  of  its  kind  which  we  have  ever  had  the  pleasure  of  re- 
viewing."— Journal  of  Gas  Lighting/. 

' '  Amongst  works  not  written  in  German,  WE  recommend  before  all  others, 
Buttebpield's  Chemistry  of  Gas  Manufacture." — Chemiker  ZeMung. 
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Seventh  Edition,  Revised.    Price  6s. 


J  "       .  "*  -^'".""isc  ,  ixcmsc  x\emovai  ana  jjisposal — Sanitary 

and  Insanitary  Work  and  Appliances— Details  of  Plumbers^Work— House 
Construction  —  Infection  and  Disinfection  —  Food,  Inspection  of;  Charac- 
tenstics  of  Good  Meat;  Meat,  Milk,  Fish,  &c.,  unfit  for  Human  Food- 
Appendix  :  Sanitary  Law  ;  Model  Bye-Laws,  &c. 

n^.^-  ^^""^^    •     •     •    ABOUNDS  IN  PRACTICAL  DETAIL." 


"A  VERY  USEFUL  HANDBOOK,  with  a  very  useful  Appendix.  We  recommend 
t  not  only  to  Sanitary  Inspectors,  but  to  Householders  and  all  interested 
In  Sanitary  matters." — Saniiatv  Record. 


Now  Ready.     Crown  8vo,  Handsome  Cloth.   Fully  Illustrated.    los.  6d 


With  Methods  for  their  Chemical,  Microscopical,  and  Bacterio- 
logical Examination. 
A  Practical  Handbook  for  Medical  Men,  Analysts,  Inspectors  and  others. 
By  C.  AINSWORTH  MITCHELL,  B.A.(Oxon), 


Fellow  of  the  Institute  of  Chemistry ;  Member  of  Council,  Society  of  Public  Analysis. 

With  Numerous  Tables,  Illustrations,  and  a  Coloured  Plate. 

Contents. — Structure  and  Chemical  Composition  of  Muscular  Fibre.  — of 
Connective  Tissue,  and  Blood.— The  Flesh  of  Different  Animals.— The  Examina- 
tion of  Flesh. — Methods  of  Examining  Animal  Fat. — The  PresL-rvalion  of  Flesh. 
— Composition  and  Analysis  of  .Sausages.— Proteids  of  Flesh.  — Meat  Extracts  and 
Flesh  Peptones. — The  Cooking  of  Flesh. — Poisonous  Flesh. — The  Animal  Para- 
sites of  Flesh. — The  Bacteriological  E.xamination  of  Flesh. — The  Extraction  and 
Separation  of  Ptomaines. — Index. 

*.*  Thi.s  work  is  a  complete  compendium  of  the  ciikmistry  of  amimal  tissues.  It  con- 
tains directions  for  the  detection  of  morbid  conditions,  putrefactive  changes,  and  poisonous 
or  injurious  constituents,  together  with  an  account  of  their  causes  and  effects. — Publisher's 


"  A  compilation  which  will  be  most  useful  for  the  cl.nss  fnr  whom  it  is  \r\tc\^AzA."~AfIirnttnm. 
"A  book  which  No  ONE  whose  duties  involve  considr.rations  of  food  supply  CAN  Al-I'ORD  TO  BE 
VVITI  lOUT."— /l/KKlW/n/  yourtiitl. 
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COMPANION   VOLUME  TO   REID'S  SANITATION. 

In  Crown  Svo.    Handsome  Cloth.   Profusely  Illustrated. 

Sanitary  Engineering: 

A  Practical  Manual  of  Town  Drainage  and  Sewage  and  Refuse  Disposal, 

For  Sanitary  Authorities,  Engineers,  Inspectors,  Architects, 
Contractors,  and  Students. 

]!Y 

FRANCIS  WOOD,  A.M.Inst. C.E.,  F.G.S., 

Borovigh  Engineer,  Bacup,  Lanes. 


GENERAL  CONTENTS. 

Introduction. — Hydraulics.— Velocity  of  Water  in  Pipes.— Earth  Pressures  and  l^etaining 
Walls. — Powers.— House  Drainage.  -  Land  Drainage. — Sewers. — Separate  System.— Sewage 
Pumping.— Sewer  Ventilation.— Drainage  Areas.  — Sewers,  M.anholes,  &c.— Trade  Refuse. — 
Sewage  Disposal  Works.— Bacteriolysis.— Sludge  Disposal.— Construction  and  Cleansing: 
of  Sewers.— Refuse  Disposal.— Chimneys  and  Foundations. 

[At  Pkess. 


READY  SHORTLY.     IMPORTANT  NEW  WORK. 

Large  Sua.    Handsome  Cloth. 
With  Numerous  Plates,  Diagrams,  and  Illustration.s. 

Central  Electrical  Stations: 

THEIR  DESIGN,  ORGANISATION,  AND  MANAGEMENT. 

BY 

CHAS.    H.   WORD  INCH  AM, 

A.K.C,  M.Inst.C.E.,  M.Inst.M.E., 

Late  Member  of  Council,  Institution  of  Electrical  Engineers  ;  Engineer  to  the 
City  and  Electric  Tramways,  jManchester. 

For  Contents,  see  p,  43. 
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Painters' 
Colours,  Oils,  &  Varnishes: 

A  PRACTICAL  MANUAL. 

By  GEORGE  H.  HURST,  F.C.S., 

Member  of  the  Society  of  Chemical  Industry ;  Lecturer  on  the  Technology  of  Painten' 
Colours,  Oils,  and  Varnishes,  the  Municipal  Technical  School,  Manchester. 

Second  Edition,  Revised  and  Enlarged.    With  Illustrations.    12s.  6d. 

General  Contents. — Introductory— The  Composition,  Manufacture, 
Assay,  and  Analysis  of  Pigments,  White,  Red,  Yellow  and  Orange,  Green, 
Blue,  Brown,  and  Black— Lakes — Colour  and  Paint  Machinery— Paint  Vehicles 
^Oils,  Turpentine,  &c.,  &c.) — Driers — Varnishes. 

"This  useful  book  will  prove  most  valuable." — Chemical  News. 
"  A  practical  manual  in  every  respect     .     .     .     exceedingly  instructive.  The 
section  on  Varnishes  is  the  most  reasonable  we  have  met  v/ith.."—C/ie»iist  and  Drus;gist. 
"  Very  valuable  information  is  given." — Plumber  and  Decorator. 

"  A  THOROUGHLY  PRACTICAL  book,  ...  the  ONLY  English  work  that  satisfactorilr 
treats  of  the  manufacture  of  oils,  colours,  and  pigments." — Chemical  Trades'  youmal. 

%*  For  Mr.  Hurst's  Garment  Dyeing  and  Cleaning,  see  p.  84. 


WORKS  BY  DR.  ALDER  WRIGHT,  F.R.S. 

Fixed  Oils,  Fats,  Butters, 
and  Waxes: 

THEIR  PREPAEATION  AND  PROPERTIES, 

and  the 

JVIANUFACTURE  THEREFROM  OF  CANDLES, 
SOAPS,  AND  OTHER  PRODUCTS. 

BY 

C.  R.  ALDER  WRIGHT,  D.Sc,  F.R.S., 

Late  Lecturer  on  Chemistry,  St.  Mary's  Hospital  Medical  School;  Examiner  in  "Soap" 
to  the  City  and  Guilds  of  London  Institute. 

In  Large  8vo.    Handsome  Cloth.    With  144  Illustrations,  28s. 

"  Dr  Wright's  work  will  be  found  absolutely  indispensable  by  every  ChemUt. 
Tkkms  With  information  valuable  alike  to  the  Analyst  and  the  Technical  Chemist."— 

^^'"'wiu'^rank  as  the  Standard  English  Authority  on  Oils  »nd  Fats  for  many 
year!  to  come." — Industries  and  Iron.  ^  
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Painting  and  Decorating: 

A  Complete  Praotical  Manual  for  House 
Painters  and  Decorators. 

BY 

WALTER  JOHN  PEARCE, 

IKCTORKtt  AT  THE  MANCHESTER  TECHNICAL  SCHOOL  FOK  HOnSK-PAINTrNO  AND  DEOOEATINO. 

In  Crown  8vo.  extra.    With  Numerous  Illustrations  and  Plates 
(some  in  Colours),  including  Original  Designs.    12s.  6d. 


GENERAL  CONTENTS. 

Introduction— Worksliop  and  Stores— Plant  and  Appliances— Brushes  and 
Tools— Materials  :  Pigments,  Driers,  Painters'  Oils— Wall  Hangings— Paper 
Hanging— Colour  Mining — Distempering — Plain  Painting — Staining — Varnish 
and  Varnishing — Imitative  Painting  —  Graining — Marbhng — Gilding — Sigii- 
Writing  and  Lettering— Decoration  :  General  Principles — Decoration  in  Dis- 
temper— Painted  Decoration — ReUevo  Decoration  —  Colour — Measuring  and 
Estimating — Coach-Painting— Ship-Painting. 

"A  THOROUGHLY  TISEFUL  BOOK     .     .     .     gives   GOOD,   SOUND,  PRACTICAL 

INFORMATION  in  a  CLEAR  and  concise  form.  .  .  .  Can  be  confidently- 
recommended  alike  to  Student  and  Workman,  as  weU  as  to  those  carrying  on 
business  as  House -Painters  and  Decorators." — Plumber  and  Decorator. 

"A  thoroughly  good  and  reliable  text-book.  ...  So  full  and 
COMPLETE  that  it  would  be  diflficult  to  imagine  how  anything  further  could  bo 
added  about  the  Painter's  craft." — Builders'  Journal. 


SECOND  EDITION.    Crown  8vo,  Handsome  Cloth.  2\s. 

Including  all  the  Newer  Deuelopments  in   Photograohic  Methods, 
together  with  Special  Articles  on  Radiography  (the  X-Rays), 
Colour  Photography,  and  many  New  Plates. 

PHOTOGRAPHY: 

iTS  HISTORY,  PROCESSES,  APPARATUS,  AND  MATERIALS. 

Comprising  Working  Details  of  all  the  More 
Important  Methods. 

By   a.    brothers,  F.R.A.S. 

WITI^  NUMEROUS  FULL- PAGE  PLATES  BY  MANY  OF  THE  PRO- 
CESSES DESCRIBED,  AND  ILLUSTRATIONS  IN  THE  TEXT. 

"  A  standard  work  on  Photography  brought  qtiite  up-to-date." — Photography. 

"  A  highly  informative  book.  .  .  .  We  can  cordially  recommend  the  volume  as  a 
worthy  addition  to  any  library. " — British  Journal  of  Photo^aphy. 

"  Pre-eminetitly  a  sound  practical  treatise  on  Photography  written  by  a  practical  worker 
of  life-long  experience." — Leeds  Mercury. 

■'The  illustrations  are  of  great  beauty." — Scotsman. 


LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED.  EXETER  STREET,  STRAND. 


82 


CHARLES  GRIFFIN  d,  CO.'S  PUBLICATIONS. 


§10.  THE  TEXTILE  INDUSTRIES. 

In  Two  Large  8vo  Volumes,  920 
pp.,  with  a  SUPPLEMENTARY 
Volume,  containing  Specimens 
of  Dyed  Fabrics.  45s. 

A  MANUAL  OF  DYEING: 

FOR  THE  USE  OF  PRACTICAL  DYERS,  MANUFACTURERS,  STUDENTS. 
AND  ALL  INTERESTED  IN  THE  ART  OF  DYEING. 


BY 


E.  KNECHT,  Ph.D.,  F.I.C., 

Head  of  the  ChemiBtry  and  Dyeing  Departmeut  of 
th«  Technical  School,  Manchester;  Editor  of  "The 
Joumul  o  the  Society  of  Dyers  and  Culouriats ;  " 


CHR.  RAWSON,  F.I.C.,  F.C.S., 

Late  Head  of  the  Chemlatry  and  Dyeing  Departmeni 
of  the  Technical  College,  Bradford  ;  Member  o< 
Council  of  the  Society  of  Dyers  and  ColonriHti; 


And  RICHARD  LOEWENTHAL,  Ph.D. 

General  Contents. — Chemical  Technology  of  the  Textile  Fabrics — 
Water — Washing  and  Bleaching  —  Acids,  Alkalies,  Mordants  —  Natural 
Colouring  Matters — Artificial  Organic  Colouring  Matters— Mineral  Colours 
— Machinery  used  in  Dyeing — Tinctorial  Properties  of  Colouring  Matters — 
Analysis  and  Valuation  of  Materials  used  in  Dyeing,  &c.,  &c. 

"  This  MOST  VAxnABLB  WORK   .   .    .    will  be  widely  appreciated."— CAmicaZ  JVewj. 

"  This  authoritative  and  exhaustive  worli  .  .  .  the  most  oompletb  we  have  yet  se«n 
on  the  subject." — Textile  Manufacturer. 

"  The  MOST  KXHADSTivK  and  complete  work  on  the  subject  eitant." — TexlUe  Recorder. 

"  The  distinguished  authors  have  placed  in  the  hands  of  those  daily  engaged  in  the  dye- 
honse  or  laboratory  a  work  of  extrkmb  value  and  undoubted  utilitt  .  .  .  appeals 
quickly  to  the  technologist,  colour  chemist,  dyer,  and  more  particularly  to  the  rising  dyer 
of  the  present  generation.  A  book  which  it  is  refreshing  to  meet  with." — American  Textile 
Rteord.   

Large  8vo.    Handsome  Cloth. 

A  DICTIONARY  OF  DYESTUFFS, 

A  Compendium  of  Dyes,  Mordants,  and  Other  Substances 
Employed  in  Dyeing,  Calico-Printing,  and  Bleaching. 

By  C.  RAWSON,  F.I.C.,  F.C.S..  W.  M.  GARDNER,  F.C.S., 
AND  W.  F.  LAYCOCK,  Ph.D.,  F.C.S. 
With  Formula;,  Properties,  Applications,  &c. 

[At  Press. 


LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


THE  TEXTILE  INDUSTRIES. 


83 


Companion-Volume  to  Knecht  and  Rawson's  "Dyeing." 

TEXTILE  PRINTING: 

A  PRACTICAL  MANUAL. 
Including  the  Processes  Used  in  the  Printing  of 
COTTON,  WOOLLEN,  SILK,  and  HALF- 
SILK  FABBICS. 


BY 


C.  F.  SEYMOUR  ROTHWELL,  F.C.S., 

iftm.  Boa.  of  Ohtmical  Industries;  late  Lecturer  ai  the  Municipml  Technical  School, 

Manchester, 

In  Large  8vo,  with  Illustrations  and  Printed  Patterns.    Price  21s. 


GENERAL  CONTENTS. 


Introduction. 

The  Machinery  Used  in  Textile 

Printing. 
Thickeners  and  Mordants. 
The  Printing  of  Cotton  Goods. 
The  Steam  Style. 

Colours  Produced  Directly  on  the 

Fibre. 
Dyed  Styles. 


Padding  Style. 

Resist  and  Discharge  Styles. 

The  Printing   of  Compound 

Colourings,  &c. 
The  Printing  of  Woollen  Goods. 
The  Printing  of  Silk  Goods. 
Practical  Recipes  for  Printing. 
Appendix. 
Useful  Tables. 


Patterns. 

"  Bt  FAK  THE  BEST  and  MOST  PRACTICAL  BOOK  ou  TEXTILE  PRiNTiNa  which  has  yet  been 
brought  out,  and  will  long  remain  ihe  siandard  work  ou  the  subject.  It  is  essentially 
practical  in  character." — Textile  Mercury. 

"  The  MOST  practical  manual  of  tkxtile  feinting  which  has  yet  appeared.  We  hav« 
BO  hesitation  in  recommending  it." — The  Textile  Manufacturer. 

"  UNDonBTEDLT  Mr.  Kothwell's  booli  is  the  best  which  has  appeared  on  textilb 
PKiNTiitG,  and  worthily  forms  a  Oompauion- Volume  to  '  A  Manual  on  Dyeing.'  "—The  Oyer 
and  Calico  Printer. 


Large  8vo.    Handsome  Cloth. 

A  Diotionary  of  Textile  Fibres. 

By  WILLIAM  J.  HANNAN, 

Lecturer  on  13otany  at  the  Ashton  Municipal  Technical  School,  Lecturer  on  Cottoa 
Spinning  at  the  Chorley  Science  and  Art  School,  &c. 

With  Numerous  Illustrations  reproduced  from  Photographs,  &c. 

[In  Preparation. 
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CHARLES  GRIFFIN     CO.'S  PUBLICATIONS. 


Large  8vo.    Handsome  Cloth.    12s.  6d. 

BLEACHING  &  CALICO-PRINTING. 

A  Short  Manual  for  Students  and 
Practical  Men. 
By    GEOKGE  DUERR, 

Director  of  tlie  Bleaching,  Dyeing,  and  Printing  Department  at  tlio  AccrinRton  and  Bacufr 
Teclmical  Schools ;  Chemist  and  Colouriat  at  the  Irwell  Print  Works. 

Assisted  by  "WILLIAM  TURNBULL 

(of  TumbuII  &  Stockdale,  Limited). 

With  Illustrations  and  upwards  of  One  Hundred  Dyed  and  Printed  Patterns 
designed  specially  to  show  various  Stages  of  the  Processes  described. 

•GENERAL  CONTENTS. -Cotton,  Composition-  of;  Bleaching,  New 
Processes ;  Printing,  Hand-Block  ;  Elat-Press  Work ;  Machine  Printing— 
MoHDANTS- Styles  of  Calico-Prikting  :  The  Dyed  or  Madder  Style,  Resist 
Padded  Style,  Discharge  and  Extract  Style,  Chromed  or  Raised"  Colours, 
Insoluble  Colours,  &c.  —  Thickeners  —  Natiu-al  Organic  Colouring  Matters 
— Tannin  Matters  —  Oils,  Soaps,  Solvents —Organic  Acids  — Salts— Mineral 
Colours— Coal  Tar  Colours— Dyeing— Water,  Softening  of— Theory  of,  Colours 
— Weights  and  Measures,  &c. 

"  When  a  hbadt  way  out  of  a  difficulty  is  wanted,  it  is  IH  books  like  this  that  it  is  found."— 
Textile  Recorder. 

"Mr.  Ddbhr's  wouK  will  be  found  MOST  USKFCL.  .  .  .  The  information  giTen  is  of  oasAi- 
▼ALOE.   .   ,   .   The  Kecipes  are  THORODGHLY  PEACHCAL."— Teajtiie  Jfonn/'acturer. 


GARMENT 
DYEING  AND  CLEANING. 

A  Practical  Book  for  Practical  Men. 
By    GEORG.E    H.    HURST,  F.C.S., 

Member  of  the  Society  of  Chemical  Industry. 
With  Numerous  Illustrations.     4s.  6d. 

General  Contents. — Technology  of  the  Textile  Fibres — Garment  Cleaning 
— Dyeing  of  Textile  Fabrics — Bleaching — Finishing  of  Dyed  and  Cleaned  Fabrics — 
Scouring  and  Dyeing  of  Skin  Rugs  and  Mats — Cleaning  and  Dyeing  of  Feathers — 
Glove  Cleaning  and  Dyeing— Straw  Bleaching  and  Dyeing— Glossary  of  Drugs 
and  Chemicals — Useful  Tables. 

"  An  UP-TO-DATE  hand  book  has  long  been  wanted,  and  Mr.  Hurst  has  done  nothing 
more  complete  than  this.  An  important  work,  tie  m.ore  so  that  several  of  the  branches  of 
the  craft  here  treated  upon  are  almost  entirely  without  English  Manuals  for  the  guidance 
of  workers.    The  price  brings  it  wilhm  the  reach  of  aXV'—Vyer  and  Calico- Printer. 

"  Mr.  Hurst's  worK  decidedly  fills  a  want  .  .  .  ought  to  be  in  the  haoAt  ol 
BVHRY  GARMENT  DYER  and  cleaner  in  the  Kmgiom"— Textile  Mercury. 
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"Boys  COULD  NOT  HAVE  A  MORE  ALLURING  INTRODUCTION  tO  scientific  pUrSUltS 

than  theae  charmiug-looking  volumes."— Letter  to  the  Putilisliera  from  tlie  Head- 
master of  one  of  our  great  Public  Schools. 

OPEW  STUDIES  It  BOTflllY: 

SKETCHES  OF  BEITISH  WILD  FLOWERS 
IN  THEIR  HOMES. 

BY 

R.  LLOYD  PRAEGER,  B.A.,  M.R.I.A. 

lUustrated  by  Drawings  from  Nature  by  S.  Rosamond  Praeger, 
and  Photographs  by  R.  Weleh. 

Handsome  Cloth,  7s.  6d.    Gilt,  for  Presentation,  Sa.  6d, 

Genkeal  Contents. — A  Daisy-Starred  Pasture — Under  the  Hawthorns 
— By  the  River — Along  the  Shingle — A  Fragrant  Hedgerow — A  Connemara 
Bog — Where  the  Samphire  grows — A  Flowery  Meadow — Among  the  Corn 
(a  Study  in  Weeds) — In  the  Home  of  the  Alpines — A  City  Rubbish-Heap — 
Glossary. 

"A  FRESH  AND  STIMULATING  book  .  .  .  should  take  a  high  placB  .  .  .  The- 
Illustrations  are  drawn  with  much  skill." — The  Times. 

"  Beautifully  illustrated.  .  .  .  One  of  the  most  accurate  as  well  a» 
INTERBSTINQ  books  of  the  kind  we  hare  seen." — Athenceum. 

"Redolent  with  the  scent  of  woodland  and  meadow." — The  Standard. 

"A  Series  of  STIMULATIN8  and  DELIGHTFUL  Chapters  on  Field-Botany."— TA*- 
Sootsman. 

"  A  work  as  FRESH  In  many  ways  as  the  flowers  themselves  of  which  it  treats.  The 
KIOH  STORK  of  information  which  the  book  contains   .   .   ." — The  Garden. 


OPEW  STUDIES  HI  GEOLOGY: 

An  Introduction  to  Geology  Out-of-doors. 

BY 

GRENVILLE  A.  J.  COLE,  F.G.S.,  M.R.I.A., 

Professor  of  Geology  in  the  Koyal  College  of  Science  for  Ireland. 

With  12  Full-Page  Illustrations  from  Photographs.     Cloth.     8a.  6d. 

Geneeal  Contents.— The  Materials  of  the  Earth— A  Mountain  HoUo-vr 
— Down  the  Valley — Along  the  Shore — Across  the  Plains — Dead  Volcanoe» 
— A  Granite  Highland— The  Annals  of  the  Earth— The  Surrey  Hills— The 
Folds  of  the  Mountains. 

"The  KABOiHATiHQ  ' QPKN-AiK  STUDIES'  of  Prof.  Oolb  give  the  subject  a  glow  o» 
AmMATioN   .    .    .    cannot  fail  to  arouse  keen  interest  in  geology." — Geological  Magatine. 

"EMrNBNn.T  EEABABLB  .  .  .  every  small  detail  in  a  scene  touched  with  a  sym- 
pathetic kindly  pen  that  reminds  one  of  the  lingering  brush  of  a  Constable."- iVa/ur<. 

"The  work  of  Prof.  Cole  combines  elkqancb  of  sitlb  with  BCiENTmo  iHOEODQHirBBa."  

Pelermann's  Mittheilungen. 

"  The  book  is  worthy  of  its  title :  from  cover  to  cover  it  is  btbonq  with  bracing  freahnesB 
of  the  mountain  and  the  field,  while  its  accuracy  and  THOKonoHirBss  show  that  it  is  the 
work  of  an  earnest  and  conscientious  student.  .  .  .  Full  of  picturesque  touohai  vrhiotr 
are  most  welcome." — Natural  Science. 

"  A  OHAEMINO  BOOK,  beautifully  illustrated."— 4Wcn«BUm. 


LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITEQ-  EXETER  STREET,  STRANtt 


36  CHARLES  GRIFFIN  Jc  CO.'S  PUBLICATIONS. 

Eighteenth  Annual  Issue.    Handsome  cloth,  7s.  6d. 
THE    OFFICIAL  YEAR-BOOK 

OF  THK 

SCIENTIFIC  AND  LEARNED  SOCIETIES  OF  GREAT  BRITAIN 

AND  IRELAND. 

OOMPILKD  FROM  OFFICIAL  SOURCES. 
Gompriaing  {together  with  other  Ojpcial  Information)  LISTS  of  the 
PAPERS  read  during  1900  before  all  the  LEADING  SOCIETIES  throughout 
the  Kingdom  engaged  in  the  following  Departments  of  Research  :— 

c_        t-  r~  '  }  6.  Economic  Science  and  Statistics. 


8  «.  Sdence  Generally :  i.t.,  Societies  occupy- 
ing themselves  with  several  Branches  of 
Science,  or  with  Science  and  Literature 
Jointly. 

♦  9,  Mathematics  and  Physics. 

6  3.  Chemistry  and  Photography. 

t  4.  Geology,  Geography,  and  Mineralogy. 

C  S-  Biology,  including  Microscopy  and  An- 
thropology. 


}  7.  Mechanical  Science,  Engineering,  and 

Architectura. 
J  8.  Naval  and  Military  Saence. 
}  9.  Agriculture  and  Horticultur*. 
{  10.  Law. 
}  II.  Literature. 
i  13.  Psychology. 
i  13.  Archaeology. 
{ 14.  Medicine. 


"'The  Year-Book  of  Societies'  fills  a  very  real  want."— 
£ngi7ieering. 

"  Indispensable  to  any  one  who  may  wish  to  keep  himself 
abreast  of  the  scientific  work  of  the  da.y:'— Edinburgh  Medical 
foiirtial. 

"  The  Ybar-Book  of  Societies  is  a  Record  which  ought  to  be  of  the  greatest  use  for 
the  progress  of  Scicacc."— Lord  Play/air,  F.R.S.,  K.C.B.,  M.P.,  Past-President  of  tJtt 
Sritish  Astociattan. 

"It  goes  almost  without  saying  that  a  Handbook  of  this  subject  will  be  in  time 
one  of  the  most  generally  useful  works  for  the  library  or  the  desk."— Timet. 

"British  Societies  are  now  well  representett  in  the  'Year-Book  of  the  Scientific  and 
Learned  Societies  of  Great  Britam  and  Ireland.'"— (Art.  "Societies"  in  New  Edition  o( 
"Encyclopedia  Britannica,"  vol.  xxii.) 

Copies  of  the  First  Issue,  giving  an  Account  of  the  History, 
Organization,  and  Conditions  of  Membership  of  the  various 
Societies,  and  forming  the  groundwork  of  the  Series,  may  still  be 
liad,  price  7/6.    Also  Copies  of  the  Issues  following. 


The  YEAR-BOOK  OF  SOCIETIES  forms  a  complete  index  to 
THE  SCIENTIFIC  WORK  of  the  Sessional  year  in  the  various  Depart- 
ments. It  is  used  as  a  Handbook  in  all  our  great  Scientific 
Centres,  Museums,  and  Libraries  throughout  the  Kingdom, 
and  has  become  an  indispensable  book  of  reference  to  every 
one  engaged  in  Scientific  Work. 

READY ^ IN  SEPTEMBER  EACH  YEAR. 
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